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FILLER TESTING

NAS8-362958

U.S. POLYMERIC O.E. 71i1e8

ijller Lot for NASA lLoi# 1

1. Carbon Content, % SAMPLE
QAI-5560 #1-1 #1-2 #1-3
99.17 99.10 99.12
NASA LOT# 1 AVERAGE 99.13
2. Ash Content, X . 905 . 000 . 200
) PTHM-71B . 009 Q14 + 205
AVG. . 207 . 007 . 003

NASA LOT# 1 AVERAGE .006

3. Atomic Absorption, ppm #1-1 #1-2 #1-3
CTH-S3B
(Valueg are average of Na 3.0 2.0 1.5
2 determinations) K 1.5 2.0 2.0
Ca 0.0 2.0 2.0
Mg ©.5 2.0 2.0
Li ©.0 2.2 Q.0
TOTAL 5.0 2.0 1.5
3a. Moisture Content, % . 005 .010 . 005
CTH-53B +@19 : 905 ]
AVG. .0l@ . 208 . 005
NASA LOT# 1 AVERAGE .@08
3b. Ash Content, % 2. 000 Q. 200 9. 000
CTnH-53B Q. 200 Q. 200 Q.005
AVG. ©0.000 0. 200 Q. 0203

NASA LOT# 1 AVERAGE ©.001

4. pH, Units 4.835 4.85 4.95
ASTNM D1512 4.90 4.90 S. 85
AVG. 4.88 4.88 S. 00
NASA LOT# 1 AVERAGE 4.92
s. Particle Size, wicrons AVG. « 45 .36 .38
S.E.N. procedure Maximum .65 .62 .85
(Average values are Minimun .22 «17 .22
of 10 determinations) Std. Dev .08 .08 .08
NASA LOT# 1 AVERAGE SIZE .40
6a. TGA, *C at 50X Loss 750 751 749
CTH-51 NASA LOT# 1 AVERAGE 750

HITCO MATERIALS DIVISION
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%,‘ﬁ/ 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 ¢ (714) 545-1101 « TWX (810) 505-1130 * FAX # (714) 549-2858-5-2437



Page 2 of 2

jller Lot for NAS ot#

cee Charts 6A-6C

6b. TGA
CTM-51
7. Particle Size Distribution See Charts 7A-7C
CTH-72
7a. Particle Size, wmicrons #1-1 41-2 #1-3
CTH-72 .87 . 88 .92
» 86 + 95 : 95
AVG. . 86 .92 .94

NASA LOT# 1 AVERAGE .S1
U.S. Polywmeric

Hamid M. Quraishi, Manager
Quality Assurance Department
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U 8 Folymeric NAS8-36298
U.S. Polymeric O.E. 71108
91LD Resin Lot for NASA Lot# 1}
1. Resin Solids, % #1-1 #1-2 #1-3
PTM-7C 70. 4 7.7 71.5
70.9 69.9 7.9
71.0 71.7 7.3
AVG. 70.8 70.8 70.9
LOT# 1 AVERAGE 70.8
2. Specific Gravity @ 25°C 1.137 1.136 1.137
PTM-29C LOT# 1 AVERAGE 1.137
3. Viscosity, Brookfield, cps. @ 22.8°C 1000 1000 1000
PTH-47B LOT# 1 AVERAGE 1000
4, Gel Time, min:sec 3:24 3:20 3:22
PTHM-14C LOT# 1 AVERAGE 3:22
S. Atomic Absorption, ppm #1-1 #1-2 #1-3 LOT1 AVG
CTK-53B Na 8 9 10 9.0
K 1 1 1 1.0
Ca 10 9 8 9.0
Mg 1 1 1 1.0
Li _@ 2 2 e
AVG. 20 20 20 20.0
6. Volatiles, Gas Chromatography See Charts 6A-6C
CTM-55
7. TGA, % VWeight Loss at 500°C #1- #1-2 #1-3
CTM-51 (AIR) 41. 4 40.5 40.8
LOT# 1 AVERAGE 40.9
See Chart 7A-7C
8. DSC, temperature °*C 187 182 183
CTH-50A LOT# 1 AVERAGE 184
See Chart B8A-8C
9. HPLC See Chart 9A-9C
CTM-49A
10. GPC, Avereage molecular wt. 1770 1816 1658
CTM-49A LOT# 1 AVERAGE 1748

RESIN TESTING

Page 1 of 2

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 » (714) 543-1101 » TWX (910) 595-1130 » FAX # (714) 549-2858-5-2437

See Chart 10A-10C



11.

12.

13.

14.

15.

91LD Resgin

Page 2 of 2

Lot for NASA Lot# 1

pH, unite
CTM-1B

Phenol Content, %
CTM-55 Appendix 1

Chang’s Index, ml.
CTHM-5B

RDS, Minimum Viscosity, cps.
CTM-S7A

NMR
Vendor procedure

#1-1 #1-2 #1-3
8.4 8.3 8.3
LOT# 1 AVERAGE 8.3
11.05 12.15 11.85
11.05 11.78 12. 02
AVG. 11.05 11.96 11.93
LOT# 1 AVERAGE 11.65
23.6 23.8 23.8
LOT# 1 AVERAGE 23.7
Min. Visc. *C
#1-1 356 99
#1-2 194 104
#1-3 153 108
AVG. 234 104

See Charts 14A-14C

See Charte 15A-15C

U. S. Polyweric

Hamid M. Quraishi, Manager
Quality Assursnce Department
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TYPICAL GAS CHROMATOGRAPH SET-UP

Operator _Q.j_..}_
Cclumn

o — T
Dia._______Aﬁﬁ.dka.d__

Liquid Phase AT/ao@

w. §
Support
Mesh
Carrier Bas

Rotameter

Inlet PtessIZ psig

Rate A2 wmi/min
CHART S

PEED
saplE UL —
Size __SZFL:’,EQ._¢___

e —laliolfl
Detector

Voltage
Sensit.

Flow Rates, mi/min
Nydrogen 0 Ait
Scavengt —— 0
Split

Temperature, 9C

Det. o2 TEZ%g?
Cofumn Initial

Final

Rate oC
Solvent

Concn.

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONGMER

MEOH

ETHANOL
MECLZ
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.

RETENTION TIME (MINS.)

Q00N O
00 W Ut 00 00

D EWWR e

O ON
o0 W

15.03
17.98
19.6

22.08
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TINAL FULL SCALE MV ._=16b6. vo6

SAMFLE: 21 LD
miec.: C=0.69
TIME: &:38
DARTE: 12716

Ilf.(‘

CPERATOR: JGZ

RUM TIME: 30.60 MINUTES

1-1
S7EGHS/ML

DELAY TIME: ©.eé
- CHAW: ©
- PE RET FPERK AREA E PE At
NG . TIME HREHA “ L HT
2 .4€ 17&2 .e84 2z 243
3 .62 2116 .1808 2 244
S 1.€3 177e20 €©.334 = 12861
¢ 2.93 1%@210@ 84.843 3 88312
7 5.43 1577 .ev4 4 16z
19 11.78 1138 .854 2z S5
23 14 .89 9tvea 451 2 193
29 17 .42 1551 673 1 €9
33 21.928 116138 S . 467 2 6@y
35 23.5e 8547 .47 2 319
3€ 25.7¢0 2417 .114 3§ 169
— TOTAL AREAR= 2124047
THPESHOLD= 1
MIN FIL.KRIDTH= 1S

AREAR REJECT= |

—
[y
[
>

CHART 6A

VERTICAL SCALE FARCTOR:1X

- -
r

ORIGINAL PAGE 1y
23_ OF POOR QUALITY

Gl )
an w
|

]

(03]

|
—

SAMFLE: 91 LD 1-1
MISC.: C=0.8937¢GMS/ML

TIME: £:39
DATE: 1271886
OFERATOR: JGZ

RUN TIME: 30.088 MINUTES
DELAY TIME: @ . @6

CHAN: @

PY. RET PERK ARER E FEAK

NO. TIME ARER % L HT.
S 1.€3 177026 &8.44%8 ¢ zeel
€ 2.93 18021908 86.8@3 3 88912

23 21.98 11613@ 5.542 3 667

TOTAL AREAR= 2895254@
THRESHOLD= 1

MIN PK WIDTH= 15
AKER REJECT= 180060



e y— ‘ . CHART 6B
VERTICAL SCALE FACTOR:1%

tx3 REAL TIME CHFOMATOGRAM X¥¥

L.

7 o | .
ORIGINAL PAGE IS

B
L}

—

J

et

OF POOR QUALITY 28._

L

35- %,

FINAL FULL SCALE nV.=laef. g6

SAMPLE- 91 LD 1-2Z

T SsAMFPLE: 91 LD 1-Z | -

MISC.: C=2.1803&aM8/ML MiSC.: C=8.16035GHS/ML

T : @3 ' TIME: 1@:@3

D;?gz ig;?@/gg DRTYE: 12-1@6-/8¢6

OGFERRTOR: JGZ OFERATOR: JGZ

RUN TIME: 30.088 MINUTES RUN IIME= 36.80 MINUTES

DELAY TIME: © .60 DELAY TIME: ©.6006

CHRN: © : CHAN: @

PK  RET PERK AREA B  PEAK PK RET PEAK  RRER B PEAK

NO TIME ARER % L HT | NU;_IETE____ﬁffﬁ_____f__&____ﬂf;
2 2 3 - w 4 1.65 94819 2.3€7 2 12196
2 €2 aedr AT L izl%e | s 1.e5 222748 5.667 2z 12322
= 1 e5 zzzr4@ 5.585 2 12322 ¢ 3.28 3332000 83.874 I 93330
6 3 29 3332008 83.551 3 9333@ 35 21.93 133498 3.368 2 18616
? £ .55 2614 ‘@65 4 253 36 22.13 196488 4.753 2 1@54z
ze 11.7 §@87  .203 3 381 _ .

35 21.92 133498 3.347 2 10€16 $3;2;Hgﬁg§- 13975549

- s S - - : =

36 22.13 199489 4.774 2 108542 Mt P WIDTH= 15

TOTAL AREA= 3987997 AREA REJECT= S6u8

THRESHOLD= 1

MIN Pk _WIDTH= 15

AREA REJECT= 1eea

- Y

—— —————— e



— ¥X¥X¥ REAL TIME CHROMARTOGRAM xix
[

,

s r—
=

-

b

-

™Y

vrrvT“rvr

L
[
FINAL FULL SCALE MV.=1066.66
SAMPLE - 91 LD 1-3

MISC.: C=6.101716MS/NL
TIME: 11:83

DATE: 12-1@/86€

OFERATOR: JGZ

RUM TIME: 390.80 MINUTES
DELAY TIME: ©.60

-- CHAN: ©
FK RET FPEAK AREA B
NO. TIME ARERA “z L
2 .€3 3122 .884 1
4 1.65 g7188 2.345 2
9 1.86 286618 5.5€3 2
&€ 3.23 3167780 83 669 3
v 5.55 15626 .45 4
g8 6.35 16422 .442 4
-9 &.23 1731 .847 4
14 11.806 4421 113 2
26 21.98 2vzize T .2z26 1

TOTAL AREA= 37142€4
THRESHOLD= 1
. MIN . PK . HIOTH=
T AREA REJECT= 1@

A1~

i en

ORIGENAL

OF POPR QUALITY

PAGE I8 CHART 6C

VEPTICAL SCALE FACTOR:1¥

-

SAMPLE: 91 LD 1-3
MISC.: C=8.10171 6MSML

TIME: 11:83
DARTE: 12-186-86
OPERARTOR: JGZ

RUN TIME: 306.68 MINUTES
DELRY TIME: ©.66

CHAN: @
PK RET PERAK ARER E
NO. TIME AREA “z L

4 1 €5 g7i1ee 2. e
S 1.88 286618 5.624 2
6 3.23 3187708 84 3
26 21.98 272128 7 1

TOTAL ARER= 3673538
THRESHOLD= 1

MIN.PK HIDTH= 15
AREA REJECT= 17660

12047
12134
s@s1s
1e481
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CHART 9A

3 FILE A:FHEND4Z.HDR TAKEN 09-06-1986 05:18:14

I AREA FERCENT REFORT 565656363053

€@ gegrpegpappar e T P XTI L LT LTI 2L L L S L Lt b g R R T X XL 2 L 2 2 2 X Rl th R b b

* Sample Name: 91LD,1-1,C=56.89 Operator Initials: JGZ *
r Nate: 09-06-1986 09:18:14 Method:FHENOLIC DATA FILE: A:PHEND4Z.FTS *
¥ nterface: 4 Cycle#: 42 Channel#: O Vial#: N.A. *
# Starting Feak Width: 10 Threshold: .01 *
w******************************************************************************
* Instrument Type: BECKMAN HFLC Column Type: MICROERONDAFAE C-18 *
* Solvent Description: THF/WATER, 2:1 BY WE IGHT *
* Operating Conditions: R.T., FLOWRATE=1.S ML/MIN *
* Detector O: 220NM/.S5AU Detector 1: *
* Miec. Information: LENGTH=25 *
******************************************ﬁ************************************
Starting Delay: 0.00 Ending Retention Time: 10.00
Fk Ret Feak Area B Feak Normalized Area/
No. Time Area 7 L Ht. % Height

2 1.82 141349 75.8B8B50 2 o927 100. 000 23.8

3 2.08 44918 24.1150 2 4812 31.778 ?.3
T —al Area: 186267 Area Reject: 1000 Dne sample per 1.000 sec.
ewger

ORIGINAL PAGE IS
OF POOR QUALITY
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CHART SB

e pe 3w e AOREA FERCENT REFORT e B PE PE D e FE

l'******************************************************************************

* jample Name: f1LD,1-2,C0=6.8B0 Operator Initials: J62Z *
% Jate: 09-06—-1986 08:54:02 Method: FHENOLIC DATA FILE: A:PHENO41.FTS *
* Interface: O Cycle#: 41 Channel#: O Vial#: N.A. *
* Starting FPeak Width: 10 Threshold: 1 *
*4:****************************************************************************
% Instrument Type: BECKMAN HFLC Column Type: MICROEBONDAFAL cC-18 *
* Solvent Description: THF/WATER, 2:1 BY WEIGHT *
* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
* Detector O: 220NM/.SAU Detector 1: *
* Misc. Information: LENGTH=ZG *
* i***************************************&*****************************%******
S° arting Delay: 0.00 Ending Retention Time: 10.00
F Ret Feak Area B Feak Normalized Area/
Nt Time Area 7 L Ht. % Height

2 1.82 121318 64.1205 2 S979 100,000 20.3

3 1.98B 21021 11.1102 2 292 17.327 4.9

1 2.08 46864 24.7693% 2 4830 38. 629 9.6

.al Area: 189203 Area Reject: 1000 One sample per 1.000 sec.
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CHART SC

- e 3 PE B M PE M AREA FERCENT REFORT B I P HE T e I PE

******************************************************************************

fample Name: 91LD,1-3,C=6.97 Operator Initials: JGZ *
I «te: 09-06-1986 08: 27:04 Method: FHENOLIC DATA FILE: A: PHEND4O.FTS *
nterface: O Cycle#: 40 Channel#: O Vial#: N.A. *
Starting Feak width: 10 Threshold: 1 *
*-e***************************************************************************
tnstrument Type: BECKEMAN HFLC Column Type: MICRORONDAFAL cC-18 *
golvent Description: THF /WATER, 2:1 BY WEIGHT *
Operating Conditions: R-T., FLOWRATE=1.5 ML/MIN *
Detector O0: 220NM/ . SAY Detector 1: *
Misc. Information: LENGTH=25 *
,******************************************************************************
4 ~ting Delay: 0. 00 Ending Retention Time: 10,00
'k Ret Feak Area B Feak Normalized Area/
lo Time Area A L Ht . % Height
2 1.82 125179 64.2723 2 6105 100,000 20.5
= 2.00 21318 10.9492 2 4365 17.036 4.9
2.10 48244 24.778S 2 4988 zB8.552 2.7
T 2l Area: 194701 Area Reject: 1000 One sample per 1,000 sec.
-

ORIGINAL PAGE IS
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*sx%*x Calibration Data

io

ORI a0 1T

= TR r‘;_,f_" .
or. ?“f'aﬁ 1%

* % ¥

Calibration Name:
Miec Irnformation:

Fit Type: 3
Log Mol Wt =

A= 2.532977

Coefficient of Determination:

Ret Time

3.50
4.33
4,83
S. 09
6.00
7.17
7.50

A + Bx + Cx*2 + Dx"3

B= 2.115815 C= -.5646824
0.9%02

Mclecular Waight

GPC CALIBRATION PLOT

-

D= 3.6€06432E-02

Log Mol Wt

35000 4.544
15000 4.176
3600 3.556
2350 3.371
570 2.756
92 1.964
72 1.857
Log Mol Wt CPC CALIBRATION PLOT
5 —
1 | ]
| . _
1 = -
18 —
3 e =
1 [ —
2 —
1 —
| | | | 1
i
18 2.8 3.8 4.9 5.8 6.8 7.8 8.8

Retention Time or Volume



CHART 10A

aVu ki AT
ARSI T
(li\i‘_‘jw‘: :,;.‘.; ‘}:"j:_\‘ ? :3

OF POGR QUALITY
~ I OCGFC REFORT O e .3

3 4 **************************************** **********************************&*

¢ sample Name: 91LD 1-1 C=2.68 Dperator Initials: GEF *
¢ Date: 08-05-1986 13:16:30 Method: DATA FILE: B:GFCZ5S .FTS *
¢t nterftace: S Cycle#: 25 Channel#: O Vial#: N.A. *
¢ _tarting Feak Width: 60 Threshold: O *

e***********************************************************************y******
¢ Instrument Type: HFLC/BECKEMAN Column Type: ULTRASTYRAGEL SO0A
¢ Solvent Description: THF .

+ Operating Conditions: T=3I5C FLOWRATE=2.O0ML/MIN

* Detector ©: 254NM/.1AU Detector 1:

*

Misc. Information: CALIBRATION/GFC
&*,**************************************************&*************************

Starting Delay: 0. 00 Ending Retention Time: 10.00
-e ibration file: GFCFHEN
“¢ ecular Weight Distribution Averages

* %k ok ¥

Baseline TIMES: 3.89 to 10.00 MW 22295 to 2
Pr cess TIMES: .85 to 10.00 MW: 22295 to 2
Tc al Area: 157854 LE
Mw= 1770 ¥~
Mn= 467
My Mn= 3.829%
Mz 4175
v o= 1555
% firea Log Mol Wt vs. fireaz-Cumz Cum ¥
2.8 IRRRE TTI7 7 1 1nn|11 T TTTT 1 1 ]HH]II R 188
— 75
- -
= —
58
-1 25
IR TSR hHlLlI | hn [N TN 8
Mol Wt &5 4 3 2 1 8

e 18 18 18 10 18 1@



“H **********************************************
C=2.68
0B-05-198&6 13:32:38 Method:

: Sample Name: iLD 1-2
: Date:
¢+ nterface: 5

¢ Ltarting Feak Width:

60
x’-**ﬁ**{-************************************

Cycle#: 26
Threshold: @]

Instrument Type:

HFLC/BECEMAN

Column Type:

CHART 10B

i e P - M- P PE M GFC REF'DRT i M- PE FE e D P P

ppvpepgepapaeer e 3 TR 2 21 2 AR R L
Dperator Initials: GERF *
DATA FILE:

Channel#: 0

BE: GFPC26 LFTS *
Vial#d: N.A. *
»

*************************i—**********

ULTRASTYRAGEL SCOA

Solvent Description: THF

Operating Conditions:
Detector O:
Information:

x*x ¥ o4 N x

Misc.

T=35C FLOWRATE=2.0OML/MIN
254NM/ . 1AU
CALIBRATION/GFC

Detector 1:

********<)'-*********************************

* ok k %k *

i‘************************************

Starting Delay: 0. 00 Ending Retention Time: 10.00
~; ibration file: GFCFHEN
Me.ecular Weight Distribution Averages
Easeline TIMES: 3.8% to 10.00 MW: 22295 to 2
Fi jcess TIMES: 2.8% to 10,00 M 22295 to 2
Te :al Area: 203454
Mw= 1816
Mr.= 63
M Mn= 4,.9938
Mo = 4423
o= 1582
% Area Log Mol Wt vs. Areaz-Cum’ Cum 7
2.52 TTI1 71 1 IIIRARE IHHHI T AR IULEE T 189
-
—~ 7
- i ‘/
i j
/ /
e / -
/ o8
! /,'
[/
— /
-/ \ -1 25
- /
/
/
gt g i Jﬁﬁfll ] IHHJll i lHHIl ] lHHlll | 8
_ Mol Wt 5 4 3 2 1 8
18 18 ig 18 18 i8

QUAIY

OF POUK
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AL PAGE CHART 10C
OF PooR QUAL51$

FILE E:GFCZ7 _HDK TAREEN OB-05-1986 17:08:04
M- ¥ GO REF ORT 93 3 5 36 3

P FFEHRFFREFREFERNES ****************************************ﬁ********************

Sample Name: 91LD 1-% =2.68 Operator Initials: GEF *
ate: OB-05-1986 13:50:09 Method: DATA FILE: B:GFC27 .FT5 *
“terface: 9 Cycle#: 27 Channel#: O Vial#: N.A. *

Starting Feak Width: 60 Threshold: O *

*&****************************************************************************
Instrument Type: HFLC/BECKMAN Colunmn Type: ULTRASTYRAGEL SO0A *
Solvent Description: THF *

Oper ating Conditions: T=35C FLOWRATE=2.0OML/MIN *
Detector ©: 254NM/.1AU Detector 1: *

Misc. Information: CALIBRATION/GFE *

,******************************************************************************
it rting Delay: Q.00 Ernding Retention Time: 10.00

'z ibration file: GFCFHEN

iolecul ar Weight Distribution Averages

taseline TIMES: z.85 to 10.00 MW : 22295 to 2
r cess TIMES: 2.85 to 10.00 MW: 22295 to z
‘o.al Area: 215493
fw= 1658
ir 265
T Mn= 6.2422
1r= 4186
1432
g
% Area Log Mol Wt vs. Areaz-Cum? Cue %
z2.7 TTT 1 118RERER pnllll T ‘nn1 T lHHIII T 188
—
-
7
58
- 25
—
Lt gt TSR hHllll | hHll!l b 8
-~ Mol Wt 5 4 3 2 | 8

18 10 18 18 18 18
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- o =2~ —Rhepmetrics RECAF 11 -t B
= eriment No. . s 4 © Sample No. i
>~cle: ) - - - Sttt

NRSA FINGERPRINT VISCOSITY PROFILE %1LD RESIN NASA LOT.1-1 - -

ii:rator icP T L T ) R

)i .e and Time : Tuesday, August 19, 1986 - 09:14:18B

Jperatirnig Mode 3 DYNAMIC
3v :ep Type : LCURE

Seometry : DISK & PLATE

RADIUS : 25. 00

GAF : .50
Nt .es 2 . - . : S
STRAIN =5S0%
TREQUENCY =10 RAD/SEC - ~

ORA Eiao

' 33;; K
C; PSOR QU#&JTV



A A FINGERPRINT VISCOSITY PROFILE 91LD RESIN NASA LOT 1-1

-4
3

(

VOoONDUMREN -

-
Ded

[
Mm.b 4 k)

- -
~ O

- -
N m

20
21
e
23
24
Lant 2wl
o)
=)
~27
28
29
REd)

kS

-

s
-

-t

34
g —4
- ot
36
-
-

© I8
9
40
41
52
47
44
4%
45
47
&3

ETAs
FOISE,
1.578e+002
1.42%e+002
1.296e+002
1.160e+002

1.037e+002

F.127e+001
8. 163e+001
7.320e+001
6.627e+001
5.972e+001
Ze+001
4.920e+001
4.54565e+001
4, 186e+001
T.926e+001
3. 668e+001
. 474e+001
Z.247e+001
2.9812+001
2.77F9e+001
2.672e+001
2.465e+001
2.283Te+001
2.213e+001
2. 132e+001
1.9255e+001
1.834e+001
1. 701e+001
1.528e+001
1.477e+001
1.25%e+001?
1.10Z2e+001
1.187e+001
§.015e+000
t.61Te+000
5. 005e+000
6. 245e+000
5. 220e+000
I.560e+000
4. 351e+000
.94+ 000
4, 228e+000
4,784s+000
4,547 e+000

- ™

.7 38e+000

=
e

4,.588e+000
B.S5B6e+000
1. 188e+001

-_n—_—— T TT

ETA’
POISE

1.897e+002

ETA”
POISE

T4.990e+001

1.357e+002 —H/, I03Te+001

1.225e+002
1.083e+002
9.5460e+001
8.267e+001
7.248e+001
&£.36Te+001
5.621e+001
4,.B88Z2e+001
4.312e+001
. BO7e+001
. 479e+001
076e+001
786e+001
573e+001
I5Te+001
236e+001
101e+001
OO 1e+001
So1e+001
BEZe+001
B&6Ee+001
8Z24e+001
E16e+001
745e+001
67 2e+001
S75e+001
4345e+001
T71e+001
206e+001
062e+001
1 T4e+001
69 1e+000
21 3e+000
B34 e+000
10Se+000
5. 122e+000
3. 319e+000
4. 251e+000
Z.831e+000
4.,052e+000
4, 628e+000
4, I70e+000
T.484e+000

. 26B8e+000
B.141e+000
1.141e+001

JRYRI R RY BY A1

T Y L
. L] * [ ] 1 ] L] - » [ ] L] L[] " 1 ] .

~l

o

!

o~

4,228e+001
4,153e+001
4.030e+001
3.869e+001
2. 755e+001
Z.620e+001
2.509e+001
I, I6Fe4+001
Z.20Se+001
Z.116e+001
2.973e+001
2.879=+001
2.767e+001
2.60%e+001
2.50Z2e+001

2.354e+001

2.114e+001
1.928e+001
1.7S5e+001
1.530e+001
1.47%9e+001
1.254e+0011
1.117e+001
G.026e+000
7. S35e+000
&H.4Z5e+000
5. Z215e+000
4. 175e+000
T.b16e+000
2.9462+000
3.507e+000
2.258e+000
1.9468e+000
1.653e+000
1.313e+000
1.055e+000
1.285e+000
1.098e+000
1. 12%e~+000
1.174e+000
1.212e+000
1.2586e+000
1,256e+000
1.651e+000
2.7Z26e+000
T 217 e+000

1.302e+001

TOROUE
GRAMS-CM
1.920e+00}
1.785e+001
1.626e+001
1.455e+001

1.145e+001
1.0Z4e+001
€. 177e+000
£l. J09e+000
7. 8884e+000
6. 738e+000
$H.171e+000
5.701e+000
Y e 25Fe+000
4, 922e+000
4.599e+000
4. T0OZ=+000
4.071e+000
. 740e+000
. 484e+000
. T00e+000
N OF0Oe+000
2. 9B88e+000
2.778e+000
2.678e+000
R2.46824000
2. 301e+000
2. 138e+000
1.916e+000
1.798e+000
1. SE0e+000
1.382e+000
1.48%e+000
1. 005e+000
R, 300e-001
1.004e+000
7.B832e-001
6.5%57e-001
4.,4863e-001
5.502e—-001
5. 009e-001
5.3201e-001
5.955e—-001
5. 703e—-001
4, 684e~001
S.752e—001
1. 07 7e+000
1.4%91e+000

ORIGINAL

TTIME
MIN.
2, 000e-001
1.000e+000
2.000e+000
3. 000e+000

4,.000e+000

5.000e+000

6. 000e+000 "

7 . OO 0e+000
£. 000e+000
Q. 000e+000
1.000e+001
1.100e+001%
1.200e+001
1.300e+001
1.400e+001
1.500e+001
1.600e+001
1.700e+001
1.800e+001
1.900e+001
2.000e+00)
2.100e+00C1
2.200e+001
2. 300e+001
2.400e+001
2.500e+001
2. 600e+001
2.700e+001
2.800e+001
2. 900e+001
3. 000e+001
Z. 100e+001
3. 200e+001
. 3I00e+001
T 400e+001
3. S00e+001
3. 600e+001
3. 700e+001
3. BOOe+001
3. F900e+001
4, 000e+001
4, 1Q00e+001
4, 200e+001
4. 300e+001
4. 400e+001
4, S00e+001
4, 600e+001
4,700e+001

PAGE 1§

OF POOR QUALITY

TEMF

DEG. C
2.900e+001
3. 000e+001
3.200e+001
3. 400e+001
J.500e+001
Z2.700e+001
. F00e+001
4. 1 O0e+001
4, 200e+001
4, S00e+001
4, 600p+001
4.,800e+001
5. 000e+001
5. 200e+001
5.400e+001
5. 600e+001
5.800e+001
6. 000e+001
6.200e+001
6. J00e+001
A .E00De+00]
&£.7002+001

6.900e+DQ1

7. 100e+001
7. 300e+001
7 - S0O0e+001
7.700e+001
7. 900e+001
8. 000Ge+001
8. 200e+001
E.400e+001
8. &00e+001
8. 800e+00]
9. 000e+001

 200e+001
9.400e+001
G . &00e+001
G.700e+001
§.900e+001
1.010e+002
1.0T0e+002
1.050e+002
1. 070e+002
1.090e+002
1.110e+002
1.130e+002
1. 150002

1.170e+002
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7 rheometrics -RECAF 11 -- - _ -

Ixneriment No.-: 10 " Bample MNo. 3 1

(RS-} L L L — L -

NASA FINBGERFPRINT VISCDSITY_ERDF;LE“R;LD RESIN NASA LDT{—? .

 owator 3P - e S e SEEERSE S T
dete and-TimE‘:“Tuesdafg-haﬁusiéiﬂg;39sb ~10:23:12 '-‘*fiftf?:;;;’”

Jperating Mode : DYNAMIC
S¢ ep Type @ CURE

secmetry @ DISK & FLATE

RADIUS @ 25.00
GAF : 0.50
-'\J[A .es 3 _
3 ralIN =50%
TREDUENCY =10 RAD/SEC
. ORIGINAL PAGE IS
OF POOR QUALITY



Mom FINGERPRINT VISCOSITY PROFILE 91LD RESIN NASA LOT1-Z

NO. ETe» - ETRA* T TTETAR" T TTTTUTUTORLUE T TIME »_ TEMF
FOISE ’ FOISE ~~~~ FDISE GRAMS-CM MIN. DEG. C
. L231e+002  1.134e+002 4.7B8Ze+001 1.545e+001  2,000e-001 3. 200e+001
w2 1.208e+002 1.12Ze+002 4.456e+001 1.516e+001 1.000e+000 I, Z200e+001
I 1.147e+002 1.060e+002 4,23%9e+001  1.434e+001 22.000e+000 3.T00e+00]
4  1.050p+002 9.646e+001 84.155e+001 1.318e+001 -3.000e+000 3, Z00e+001
Ty 5§, To2e+001 B.S14e+001 I.964e+001 _1.179e+001 4.000e+000 3. 600e+001
T4 B.P97e+001 7.401e+001 3I.751e+001 1.042e+001 5.000e+000 3.800e+001
7 T7.47°e+001 6.525e+001 I.6T4e+001 §.374e+000 &.000e4000 4.000e+001
B &.675e+001 S5.701e+001  X.480e+001 §.3IR4e+000 7.0002+000 4.200e+001
5 &.080e+001 4.997e+001 I.IFTe+001 7.578e+000 B.000e+000  4.400e+001
17 5.T79%e+001 4.T12e+001 I.216e+001 £.75Te+000  7,000e+000 4.500e+001
{ 4.911e+001 T.RB17e+001 T.000e+001 &.170e+000 1.000e+001 4,700e+001
D 4,857e+001 I.IT57e+001 2.947e+00)1 L, &06e+000 1.100e+001 4,200e+001
1T 4.114e+001 2.980e+001 Z.B3Le+001 E.167e+000 1.200e+001 5. 100e+00]
4 T.79b6e+001 2.680e+001 2.688e+001 4.76Te+000 1.300e+001 5. 300e+D01
5 TL517e+001 2.42Te+001 2.SS0e+001  £.415e+000 1.400e+001 5.500e+001
16 I.2%0e+001  Z.215e+001  2.3I7%e+001 £,07Fe+000 1.500e+001 S.700e+001]
17 I.031e+001 2,091e+001 2.193e+001 TL.B0Se+000 1.600e+001  S5.900e+001
8 2.38T2e+001 1.98Fe+001 2.017e+001 T,.554e+000  1,700e+001 6. 100e+001
16 2.e40e+001  1.900e+001  1.83Te+001 L. F14e+000 1.800e+001 &.700e2+001
20 2.902e+00M1 {.847e+001 1.672e+d01 T.144e+000 1.900e+001 6.500e+001
"1 2.412e+001 1.R6Fe+001 1.526+001 T.02Be+000 2.000e+001 &.700e+001
2 2.253e+001 1.822e+001 L T24e+001 2. BI0e+000  2.100e+001  6.900e+001
23 2.115e+001 1.777e<+001 1.146e+001 L 655e+000  2,.200e+001 7.100e+001
~4 1.%544e+001 1.710e+001 9.656e+000 2.467e+000 2.300e+001 7.200e+001
5 1.844e+00] 1.6448e+001 8.3744e+000 T.315e+000 2.400e+001 7.400e+001

2& 1.4657e+0101 1.575e+001 7.20%e+000 2.1Z0e+000  2.500e+001 7. 600e+001
7 1.677e~001 1.507e+001 S5.895e+000 2.055e+000 2.600e+001 7.B850e+001
~8 1.619e+001 1.529e+001 5,3I26e+000 2.035e+000 2, 700e+001 6. 000e+001
S5 1.457e+001 1L TTRe001 4.551e+000 1.E24e+000 2.800e+001  B.2002+001
0 1.312e+0000 1.257e+001  3I.754e+000 1.648e+000 2.%00e+00! B.400e+001
| 1.130e+001 1, 085e+001  ZT.28Ze+00n0 1.828e+000 T.000e+001 B.&00Oe+001
T 1.00824+001 G, £GS=+000 2,59%9e+000 1.260e+000 T, 100e+001  8.800e+001
ST B.349e+000  B.OBEZe+000  2,072e+000 1.049e+000 I.200e+001 9,000e+001

TE &.0TGe+00D  S.86T7e+000  1,42%9e+000  7,580e-001 I.T00e+001 g.200e+001
T T AEOe+000  I.5I7e+000  1.015e+000  4.,62TFe-001  3.400e+001 G, 400e+00]
28 A.11Fe+00d  5,990e+000 1.242e+000 7.6F0e~001 3. S0Ge+001 9., &00e+001
=7 4.8082+000 4,.7I5e+000 B.2S0e-001  h,034e-001 3.600e+001 9.800e+001
_ 8 4,255e-000  4,16Be+000 B8.522e-001 5.34Be-~001 I 700e+001 1. 000e+002
I8 2.G911e+000 2.775e+000 B8.654e-001 E,656e-001 I.800e+001 1.020e+002
40 1.98Te+000 1.8485e+000 5. I8Ze-001 2.441e-001 T.200e+001 1.080e+002
Vi DL 446Te+000 2, X70e+000  6.8TLe-001 3. 098e~-001  4.000e~L 1. 0&0e+002
i TL1TZe+000  2,.5488e+000  9.984e-001 T.935e-001 4, 100e+001 1. 07 0e+002
= XL DIEE+000  T.077e+000 9.418e-001  4.042e-001 4.200e+001 1. 100e+002
—4d T, 4°Te+000  S.173e+000 1.28Te+000 7 4. IZ00e-001 4. 300e+001 1.110e+002
IS DL T74Re+000 T 419e+000 1.5T4He+000  4.705e—-001  4.400e+001 1.140e+002
dd  T.eTSe+0N0  2.T6Te+000 1.14Te+000 T,297e-00!  4.500e+001 1. 150e+00Z
47 T.H1Te+000 I.56S5e+000 1.61Te+000 4.913e-001 3, 600e+001 1.170e+002
15 4.01Te+000  I.a00e+000 2.197e4000  5.297e~-001 4. 700e+001 1.190e+002
19 S.S0de+00l 4,.940e+000 2.426e+000  6.916e-001  4.800e+001 1.21084007
50 1.14&83e+001 1.0%4e+001 I, 550e+000  1.4502e+000 4,900e+001 1.230e+002

ORIGINAL PAGE IS
OF POOR QUALITY
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 Rheometrice RECAF 171

vperiment No:_é.Jll - Sample No. : 1
e ' L ST " " -

ey FINGERFRINT VISCOSITY FROFILE 91LD RESIN NASF<EDT}—3_ L
p rator :CP . ..o A U e
ate and Time : Tuesday, August 19, 1986 — 12:08:02 ‘i5;7%5}~::
¢ -~ating Mode @ DYNAMIC
weep Type @ CURE
ewnetry 3 DISK & FLATE

rREDIUE : 25.00

GAF H O.50
-t == ¢ )
T 3IN =50%
REQUENCY =10RAD/SEC
~— wmr el :?fs‘/'s B

oF POUR QUANTY




HRSH

FINGERFRINT VISCOSITY PROFILE 91LD RESIN NASA LOT1-3

Nou.

. (
D OMmMAotdU b

RN - - - b
SO M N U DGR e

-

ETA® —— . -ETA’ — - ETA" -
POISE. - “POISE FOISE
1.471e+002 1.34%9e+002 5.847e+001
1.259e+002 1.172e+002 -4,595e+001
1.14Be+002 1.062e+002 4.34Be+001
1.0452+002 -9.552e+0G01 —4,271e+001
Q. 263e+001 B.3I27e+001 - 4,057e+001
B.26%e+001  7.285e+001 3.5912e+001
7.3148e+001 - 6.306e+001  FF04e+001
6.58%e+001  S.S54Te+001 I.S31e+001

. 923e+001
S.370e+001
4,ERTe+001
4,458e+001
4,110e+001
Z.834e+001
3.601e+001
3. 331e+001
T, 1T7e+001
2. 8F0e+0u01
2.730e+001
2.601e+001
2.8474e+001
Z.35Ze+001
2.191e+001
=L 0&Be+D0]
1.923e+001
1.798Be+201
1. 673e+001
1.4837e+001
iewaoe+d01
1,216e+001
1,11%e+001
.57 1e+d0o

CZOZe+00]
Q. &1 T7e+000
4, 82Te+00D0
8. 0554000
&.BOZe+000
&. 423 000
4, 400e+000
4,4231e--C00
3.917e+000
1.527e+000
1.560e+000
1.211e+000
Z.179e+000
2.082e+000
2. 2224000
2. 9F0e+000

G 27T 0e+ 00

v
|

4.858e+001
4, 271e+001
F.791&+001
T, 3T06e+001
2.968e+001
2.700e+001]1
2.475e+001
2.2&6%9e+001
2.154e+001
Z.021e+001
1.954e+001
1.895e+001
1.8&0e+001
1.817e+001
1.767e+001
1.727e+001
1.6486+001
1.592e+001
1.472e+001
1.371e+001
1.2487e+001
1.133e+001
1.048e+001
G.23%e+000
1.122e+001
9.158e+000
4, 6£3%e+000
7. G30e+000
L. 6FEe+D00
&6.T44e+000

2874000
4 IF3E+00D0
T BATFe+000
1. 32&e+000
1, 299e+000
1,S505e+000

2.0B3e+000

1.874e+000
2.192e+000
T.E65e+000
5.971e+000

Z. 38Fe+001
3J3.255e+001
I.079e+001
2.957e+001
2. B4Ze+001
2.722e+001
2.616e+001
Z2.438e+001
2.281e+001
Z.066e+001
1.906e+001
1.780e+001
1.632e+001
1.894e+001
1.296e+001
1.143+001
G.933e+000

, 23Qe+000
7. 07 7e+000
G. O05e+000
gL 0&2e+D00
4, 4T5e+000
Z.241e+000
S TE1e+ 000

. 201e+000
2.937e+000
1.716&+000
1.477e+000
1.198e+000
?.983e-001
1.076e+000
B.S4%7e—-001
6.140&-001
7.57%e~-001
7. 230e-001
1.007e+000
6. 3BEe-001
9. 966e-001
7. 8T6e—001
1. 00%e+000
2.219e+000

TORDUE
SRAMS-CM

1.8487e+001

1.581e+001
1.4430e+001
1.Z71Z%e+001
1.16Te+001

"1.037e+001

9. 180e+00C
8.257e+000
7..4348e+000
&.746e+000
&.1246e+000
5.59%95e+000
. 157e+000
4,613e+000
4.,518e+000
4,121e+000
TL.E40e+000
. 628e+000
T.428e+000
T 2ELe+Q00
2. 108e+000
2.9594e+000
2.752e+000
2SR5+ 000
. 416e+000
2. 257e+Q00
2. 001e+000
1.881e+000
1. &90e+000
1.52Be+0070
1.406e+000
1. 2T75e+000
1. 508e+000
1.208e4+000
. Ob62e~-001
1.013e+000
H#.550e-001
H.066e-001
. E529e-001
5.624e—-001
4.927e—-001
1.917e~-001
1.985&-001
2.273e-001
R.73Be—-00)
R.62Te~001
2.9Z24e-001
5. 026e-001
2. 005e-001

TIME
MIN.
2.000e-001

1.000e+000

2.000e+000
3.000e+000

"4, 000e+000

5. 000e+000
%.0008¥000°
7 . 0QCe+000
8. 000e+000
9. 000e+000
1. 000e+001
1.100e+001
1.200e+001
1. 300e+001
1.400e+001
1.500e+001
1.600e+001
1.700e+001
1. B00e+001
1.900e+001
2.000e+001
2.100e+001
2.200e+001
2.300e+001
2.400e+001
2.500e+001
2. 600e+001
2.700e+001
2,R00e+ 001
2.900e+001
3. 000e+00]
T, 100e+008
Z.200e+001
3. 300e+00]
ZT.400e+00]
X, 500e+001
3. 600e+001
T, 700e+001
3. B800e+001
T.00e+001
4, 0O00e+00]
4. 100e+001
4. 00e+001
4, J00e+001
4, 400e+001
4, 500e+0i0]
4, 6£00e+001
4, 700e+001
4.800e+001

ORIGINAL pPras o«

OF POOK

QUALITY

TEMF

DEG. C
3. 000e+001
3. 100e+001
B 200e+001
5. 400e+001
. 600e+001
T.700e+001

3. 900e+001

4.100e+001
4, ZO00e+00]
4,500e+001
4,700e+001
4, 900e+001
5. 100e+001
S.200e+001]
. S00e+001
5. 700e+001
C.9200e+001
6. 100e+001
6.300e+001
6.500e+001
6. 600e+0018
&.800e+001
7.000e+001
7. 200e+001
7.400e+001
7. 600e+001
7.800e+001
8. 000e+01
g.200e+001
E.400e+001
8. &&00e+001
5.800e+001
9. 000e+001
Q.200e+001

?.400e+001 - -

G. 600e+001
9.800e+001
1. 000e+002
1.020e+002
1.040e+002
1.060e+002
1.080e+002
3. 100+
1.120e+002
1.140e+002
1.150e+002
1.170e+002
1.120e+002
1.200e+002

AN
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U 8 Polymeric

SWB-8 Fabric for NASA Lot# 1

ORIGINAL FRGE IS
OF POOR QUALITY

FABRIC TESTING
NAS8-36298

U.S. POLYMERIC O.E. 71108

1a. Breaking Strength, 1lbs/in, WARP

ASTM D1682

ib. Breaking Strength, lbs/in, FILL

ASTHM D1682

2a. Carbon Assay,
MDQAI 5560

X

2b. Hydrogen Assay,

MDQAI 5560

2c. Nitrogen Assay,

MDQAI 5560

3. Visual Inspection

QCi-102

X

%

4. Specific Gravity, Units

PTM-84

S. pH, Units
CTM-24B

6. TGA, °C at 50% Weight Loss

CTH-51 (AIR)

HITCO MATERIALS DIVISION

See Chart 6A
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See Chart 3A
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7a.

7b.

7c.

8a.

8b.

Sa.

gb.

10a.

10b.

SWB-8 Fabric for NASA lot# 1

Atomic Absorption, ppm
CTM-53B

Moisture Content, %
CTN-53B

Ash Content, %
CTHM-53B

Filament diameter, wicrons, WARP
S.E. M. procedure
(diameters are an average
19 measurements)

Filament diameter, wmicrons, FILL
S.E. M. procedure

(diameters are an average

of 10 wmeasurements)

Thread Count, per inch, WARP
PTH-5A

Thread Count, per inch, FILL
PTHM-5A

Areal weight as received, gm/4x4

PTM-3A

Volatiles as received, %
PTM-3A

Page 2 of 3

Ca
Mg
Li
AVG

AVERA
Miniw
Maxim
Std.

AVERA
Minim
Maxim
Std.

AVG.

AVG.

LEFT

CENTER

RIGHT
AvG.

GE
um
um
Dev

GE
um
um
Dev

LEFT

CENTER

RIGHT
AVG.
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10@c.

Page 3 of 3

SWB-8 Fabric for NASA Lot# 1

e e —————— e ————————————— e —

Weight Change on Acetone Wash, % #1-1
PTHM-3A LEFT 2.04
CENTER -0.21
RIGHT -2.25
AVG, -2.14

U.S. Polywmeric

Hamid M. Quraishi, Manager
Quality Assurance Department
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CHART 6A
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NAS8-36298

PREPREG TESTING

U.S. POLYMERIC 0.E.71108

FM S5S834 NASA LOT# 1 Uu.s.bP.

Page 1 of 4

LOT# DQ@39255

1ia. Resin Content, Soxhlet, %
CTM-6D

ib. Filler Content, Soxhlet, %
CTM-6D

ic. Cloth Content, Soxhlet, X%
CTM-6D

2. Volatile Content, %
PTH-17B

3. Flovw, %
PTM-19G

4. Resin Content, Dry basis, %
PTM 16F, Type Il

S. Tack, lbs
PTHM-80

6. Gel Time, seconds
PTM-20E

HITCO MATERIALS DIVISION

ROLL#1-S ROLL#2-S

36.2 35.8
37.6 35.3
36.7 34.6
AVG. 36.8 35.2

NASA LOT# 1

AVERAGE 36.0

15. 0 14.8

15.6 14.6

15. 2 14.3

AVG. 15.3 14.6
NASA LOT# 1 AVERAGE 14.9
48.8 49. 4

46. 8 50.1

48.1 S91.1

AVG. 47.9 Se.2

NASA LOT# 1

AVERAGE 49.1

4.5 4.6

4.7 4.4

4.2 4.7

AVG. 4. 4.6
NASA LOT# 1 AVERAGE 4.5
18.1 18.7

17.8 18.5

17.8 17.9

AVG. 17.9 18.4
NASA LOT# 1 AVERAGE 18.1
41.3 40.8

41.2 41.0
41.6 40. 6
AVG. 41.4 40.8

NASA LOT# 1

45
NASA LOT# 1

165

AVERAGE 41.1

56
AVERAGE 51

169

NASA LOT# 1 AVERAGE 167

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707  (714) 549-1101 » TWX (910) 595-1130 « FAX # (714) 549-2858-5-2437



Page 2 of 4

FM 5834
7a. Atomic Absorption,
CTM-53B
7b. Moisture Content,
CTHM-53B
7c. Ash Content, %

CTM-53B

8. TGA, % Weight Loss at See-C

CTM-51 (Nitrogen)

9, bsc, *C
CTH-S0A

10. Infrared (IRZB)
cTH-21C

11. Environmentsl History

12. Specific Gravity, Cured, Unite

ASTM D792

13a. Tensile Strength,

FTHMS 406-1011

Baseline

NASA LOT# 1 U.S.P. LOT# D®9255
ppm ROLL#1-S ROLL#2-S LOT#1 AVG.
Na 22 18 20
K 2 3 3
Ce 33 27 30
Mg 1 2 2
Li 2 2 ]
TOTAL 58 S0 S4
ROLL#1-S ROLL#2-S
3.52 3.48

NASA LOT# 1 AVERAGE 3.50

9.08 2. 07
NASA LOT# 1 AVERAGE 2. 07

7.7 7.7
NASA LOT# 1 AVERAGE 7.7

See chart 8A-8B

ROLL#1-S ROLL#2-S LOT#1 AVG.
First Tewmp 177 180 179
Second Temp 239 240 240
See Chart 9A-9B
1.14 1.14 1.14

See Chart 10A-10B

Date manufactured: 12 May 1986
Packaged in: Polyethylene bag
Date shipped: Test lot not

shipped
ROLL#1-S ROLL#2-S
1.523 1.519
1.522 1.521
1.520 1.515
AVG. 1,522 1.519

NASA LOT# 1 AVERAGE 1.520

kei, WARP 34.17 24.94
30.90 32.83

33.07 29. 04

36.59 28.14

32.68 30.17

AVG. 33.48 29.02

NASA LOT# 1 AVERAGE 31.25



13b.

13c.

14a.

14b.

15a.

15b.

FM 5834 NASA LOT# 1

Uu.s.pP.

Page 3 of 4

LOT# D@9255

Tensile Modulus, WARP

FTHMS 406-1011

wmsi,

Tensile Elongation, %, WARP

FTMS 406-1011

Flexural Strength, WARP

FTNS 406-1031

kai,

Flexural Modulus, WARP

FTHS 406-1031

mei,

Compressive Strength, ksi, WARP
FTMS 406-1021

Compreseive Modulus, mai, WARP

FTMS 406-1021

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

ROLL#L-§
6.55

6.63

6.18

6.32

5.91

6.32

1 AVERAGE

.58
. 935
.99
.64
P=1:1
.59
1 AVERAGE

46. 50
45.70
46. 45
45.85
45, 23
45. 95
1 AVERAGE

4. 16
S.58
4.81
4,85
4.96
4,87
1 AVERAGE

29.33
25.19
27.57
27.08
25. 86
27.01
1 AVERAGE

5. 86
6. 29
6. 25
6.18
S.96
6.11%
1 AVERAGE

5. 44
6. 32
S.71
5.90
6.10
5.89
6.11

.46
.58
.49
.52
54
.52
.55

41.72
40. 96
40. 90
42.65
43.72
41.99
43. 97

4. 56
4.42
4. 46
4.35
4.81
4.52
4.70

22.25
23.73
27.69
24.51
27.76
25.19
26.10

6. 59
7.01
6.28
6. 16
6.13
6.43
6.27



Page 4 of 4

FM 5834 NASA LOT# 1 y.s.P. LOT# D®9255
16. Double Shear Strength, ksi ROLL#1-S
FTHMS 406-1041A 3.12
2.41
2.60
2. 36
2.53
AVG. 2.60
NASA LOT# 1 AVERAGE
17. Barcol Hardnese, Units 69.0
ASTM D-2583 NASA LOT# 1 AVERAGE
(Average of 10 determinationsa)
18. Residual Volatiles, % 2.36
PTHM-98 2.15
2.35
AVG. 2.29
NASA LOT# 1 AVERAGE
19. Resin Content, Pyrolyeis, % 34.13
CTHM-14B 34.74
33.70
AVG. 34.19
NASA LDOT# 1 AVERAGE
20. Acetone Extraction, % - .91
CTH-18A - .45
- .92
AVG. - .76
NASA LOT# 1 AVERAGE
21a. CTE, in/in *F with PLY -2.17
PTM-61B -1.95
AVG. -2.06
NASA LOT# 1 AVERAGE
21b. CTE, in/in *F Croes PLY 13. 02
PTM-61B _9.594
AVG. 11.48
NASA LOT# 1 AVERAGE
See Chart 21A-21B
U.S. Polywmeric

ROLL#2-S
3.12
2,89
3.27
3.24
3. 06
3.12
2. 86

70.9
70.0

Ao N

Hamid M.

Quraishi,

Manager

Quality Assurance Department



CHART 8A.

OF POOR QUALITY

ORIGINAL PAE 15

4L

'f:l'[

;!"IFW;T"

|

Ve

—_—,—

700 E. DYER ROAD
SANTA ANA, CA 92707

_MN

WMVIH!?IC ARALYEIB)
3,0 ns

SAMPLE.
~ HEAT RA

S
a7 _wr

TE 2‘2 *Cc/MIN. CHART EBPEED

1on

JER L M

0-1000°C - FIL

- 0% TO 1008 WEIGHT LOSS,

0.5 cm/min.

40 ml/min.
GAS AIR

TENP

€

DATE




CHART 8B

iS5

S|
£
&
~

AN
9
N

%

Q2
1P
I
:—%;
_‘g,
5 _8:

£ n(E)GAs 10w
1.
s
1

£ D I s o 6 B e e 17, =/ () B B ilfu RE = .,o.s B

SUEPE L EL L i . g

S =TT § ook

e e e e e e e e e e P o B mm § oRE = |

s e o e ] B e e e e R B B m_m ; — =
R% o

*Cc/MIN. CEART SPEED

DOSS addm

~mEaT BATE_ 20

0.5 ca/min. = O%
0-1000°C - FILTER
40 ml/min.

SAMPLE

:xl
1 [
!
1 lI
|
ii
e
b‘i!l
1 }Y
1
ll!
l b
IRE
!
i
§
fri
¥
it
P
t]Hn
AR
I?‘,‘
RIS
] ’
[
1
ITI
L J
" @EERMOGRAVIMETRIC ANALYSIS:

N
-

1

T

t

H
't}ll
T

|

|

N
llii

' 1}
HE 11“
ol
Pl
(R

|
SLA Putymets

w
=

ORIGINAL PAagl

OF POOR GUALITY




-y - -tr - 1T rT - —1 1T T 1T 17 ¢ §¥ I 1
: R e R : ‘
R -+ . Y 0 QS U W G VNS SN A S | I 22 2 Bt R BB —i -+ - =
.- g - 14 = . b} 4 - -1 -4
<L - -1 4 - -4 } - 441+t t - -t +—1-14-+14 =3
0] E -1 41— -1+ - b -1 -+
T ﬁ 1 T Tt
_ - B 41 t- . -+ -
o b--¢ of .4 ' 44 44 1-H 41+ 41T =4 |-+ -
<I, M
- - - Tt F+ 11T 11t + 411
= paf-Aamet ﬁWI} TITTIF SRmet Triar 1Tt
(@] = T 44-t +1 . 44 S+ 4+4-F+ 4 +4+ +1- -1+ -4 . =
- 1- RS -4 § -+ ' -4 ++ - -4+ + -4+ —
.ml1 -1~ - -1 1 111 -1 1111 i e =
4+ g - - +- 44 -4+ F4+4 ++ 4+t 41 431~
o Tt - -+ F -1 lﬁl -1
B 441 1+ Syl - - -+t 444 +4-t 4+ H-+ 4
- 1 Tt ~4
o ' g +++{4+1+
3 —4— -~ & -
~ “ - . +-- xﬁl <4 F 4+ -
p mw 3 - -
LN ﬁ ; +4-+
3 . -
- v 4+ S -
A 3“1’ ) - m;. - - .
(5 - -4 -4-+ B 4.4 1 }-
3
P . W E
3] ﬁdlm d nu . T N
- 1-1-
H._ + - +— + {1+
n i <+ -+ b -
d d
- o - . T a +-4-
. o
; 4 s .
™ . . - 0 . 1 44+ 44 -4 4444+ 4+ 1
~
1 L] _ _ -
I | b -
¢ -
4.4
R+ 1
ISR 41 1+ -4 L -4 4+
o . - ST =K = - == B
e - = +4- R
) . - 11 - -+
L &3 R
r . - - -4~ §- .
- p 41 -
AR 0S- T lovH £ [/

‘\-»m ’

-

1O

olb

06

olo,
[Ye)

B
4

)
S
)

Ed

3 f
¥

i
e

¥o0d 40
0

YNIDIHO

- 44—
L 1
b -4 - 4
L4 -4-}-} 1- 8-t
— —4- ————
34 -t 1+ - L 1.4-4-
Vs
- - +-4
T ET ; -
-4 - —+ L4144 -1 e
. - L1444+ - -+ = -
—t I e o
. R Py
- -1-4 -+ 4-+4- -+ 444+ b4+ 141 11 -
- . b 4 - Ft 1ot 4 W ) L §4- t
I 1 . 4
T T t F
MR N L




1!

I B

L R Wrﬂwf.‘,_. + - N + 111+
111 44+ & +1-14 -
[— | ﬂﬁ“M - = R -4 +-t 4+t 1 .,ﬁiwA ~+ 1 -+ _ -
= e ¥ - -+ Q
<z 11 " b -
= HET : AT T :
B A
TORET10: i 113 1 RRaNeS fnE
L R - F R foarr
Y - l 4t - 11
— - -
_. wa - — -t 11
: . m - =
3 B . 4 H- + - +4-
.fﬂ 13! & - 1] -
i B Q '
ity —
. L= 11, - +
. = =
, Q ’ [
@ D) 08t o | T 09 1063131 109110 XN 10211 I |
J i } v + v 1 g } v 1]}
3 11 11 R
Aot ST ErHoer o€ v B FHosEH A o Hoclt O8] 3 _
TGRS T THHT ’ . ==
9] - - +4-4+ +- t-++ - . Q
T —1x He T ]
VRO 1] T
re p & o p——
¥ M } PV <N [ T.11 - oo
- « +1 1 T+ T ) me
3 VH - - - t I‘JI -+ 1  ad - —
FERE HR AT - .
bt
r . JS 90 i ) i ) O - —u
N B 1 RN
g A 10 HLHH
s & 1. - — LR
— - B o ! w
! + &) -0 B x 1 - lxmll —
s @ — — - -4 —am——
— - - - -t — -+ —-F b -+ 4 -4 -+
| 11 4+ttt 4+ 1-r 1 Trrrrr1r ‘
~4- p 2444 +4- 144t
_ t j =
-+t 11 -t )
1 s H | p—
nEaA
_ R L e oed B S AR @R - -
' L
i N TFH
! 1 - —
4~ - -+t - - 1 [ --1- -
! .. 44+ (00 [ U gty 5 K S O O o e % I o L
[ M 0 Haen i
-1 1 — -1 1 - - - - s 1-1 “{ 17T - 1~ r - D
] aREEnu . B O 8 o m
1 [ 1 N 0 LA —-—
TTI1- L4 aEE O 0 O O [ A O O 0 O ) A 9 -
\ 1T . puenngsReban SRR - [ r-
- 1H A L o)
[ — +t+t-t11-1-1- -1+t --4-3- -+ 4
H AL .

ALITYNO ¥00d 40
gl 38Vd TYNIDIEO



~-=- - -~ CHART 10A

NOISSIWSNYYL INaD¥3d

YEN M 03NS V'S N VINIOATYD ‘NOLITVU “IN SLNGWNULSN NYWAIIE WO HIEWNNIAYM
009 008 0001 00z 1 0ov 1 0091 0081 000Z ¥3LIWOLOHJOULDIdS
0 : T , ; — :
ql : L“ il _ T __ ‘ ‘ I T li M m 1 _ f T Q3IVEINI
i “: ] I ) it TR ! i
0t I T O LT A MEUIXNOIY
p ﬂ..*,_ Hit! 1 | 3 KR5S ¢+.n_.‘ _ 1l H_ —
(R AHi 4 , diftil RN TR al
M HH M.I 1 * +_ [ I ﬁ4 \m 1: mmh ¥ 3 T A- ] 3 1 I} _— .
0z [T M T t i T _ﬂ it ozitti | it : ! VANV A ISAIVNY
I 4 b8 i il i d - »\ 3 g.«.l : 9 | ,_‘w
] T p . < opp e e 1T s grasagn
o6 Nt Hilid B! | P i _ il ﬁo%m‘. _L Bl “ ﬁ
HITTHH SIET1E3 HRET: HART LA . TR R L TEHY R 11 f
TR HHH R i _ 7.4,«‘. 1 WU i e aall I L T i 1 : J(—‘alvv\i
SRR W N IR GO s T R R ‘
ili HHLHHA iR e e HUEHN T e R T il T 95 - 3 SINIWWOD
™ TG TF pa o T = P » T BY SRAN TTH TIETE
,x-ﬁ 0L G A st TG Db AR it R St A Gt b A £ asvHd
118 p g nu <E aunsd EANAKN ERE s 113 ; - pagras . AT
O o e
THL N 9 182 2 RS IR 1S 3 pt T . THITTRIHE
it {0 e G A B R
T X 14388 r AT M T BT 1t
o9 HLI] i Ji _ y il il | I w,ﬁ %o% ith il HedinL | ; | AW W T o v
thil m* _.__ m__ _ :_ £t I m.“r_.h 1 T,M .; SRR ]
e R R A e e e T R A AT F A TR R R R
oc ML il i *_ L HTH i i 1&:” it stishnaieib i ashidnd kddst
H 2 HH H H + e + - booe I HA ' H H - T
Hilii R R e R R B S i U0 R
T It THTHE 1 T gagpase __:«N ﬁ T agagan 13 JINLINULS
ow A_l 111 v 1 :m 1H Hit O N vw f 11 ,”
U Hit GRS iRttt It R Tl U e d L 1INOS
il it IR i LI
0s ML T L ERGEHA W Wl
L A e i T3 Z S5Fbos
akRands ekl SEHIEIH L by Ak U st e T gt is1stes:
e TR R e R R T i s T e e e T L FeBs5 WA s
1530t et 0 b G ] RSN bl R AR ] e g DM T i RS ]kl i [
001 [ IR R T e e e e e e B TN T I s R HF-Bo-L W
rEPEA U O P ST 1 b RS0 i et ] ) UM TR e e H IR i TR — TG ON Wi
TR 1 2L L oL 6 8 SL 4 S'9 9 $'s S S
SNOWIW NI HLONIHA
o | wt_ 3 M00d 40
2 dTYNIDIO



CHART 10B

NOISSIWSNYYS IN3D¥3d

v§n N quNId V'§' N VINSOHTYD ‘NOLEITVI “IN8 SINGWNULISNI NYWXDE WO HFIWNNIAVM
009 0001 00Z1 0ov 1 0091 0081 0002 YILIWOLOHJONIDIdS
0 d _ T 3VEINI
: . A A
i i ! S LR AR A LR R LD LREST LA I -
or [ttty et e it .
f m { i _H..“M_ *“.J i m } i —
i il il R T 1l oK s
o (AL e
1k il % alifi: UL iR I R __“ w_
il S s A
of It T R BT i L R 1 i -
L i R A 1 e T R A s e ! HHIH e Ty EYE
THH T 1l T JUE ‘ i Ey PP WWOD
I EFEACERRNRRGL A i A A1 HEH TR _,ﬁwj il 1 i 5 L T39I Fea siawwo
or A T il ¥ WA e R R ISVHd
._M.., BifiEsie * dial it “L i ? umw i ti: il m W t ﬁ‘uZOu
N T g s T TR HEHAHHT A ST E |\N‘||||I. = NOILVY¥INI
os [N L 4 _1 ik _m:_f i ;o....— bt teitl s il Mt Yo S~ 92 108
A ; ] ! AT UR . HETATRTH g : IN3A
tidttidan Ul _ 1Al D s bl 1l | i ik BNVALZIN ;
T .q‘ . 11 H n_. “ 3 [ r14 H1111 u . I d
oo [T i L R RO AL R TR AR LR s e Z i
Hitk TR R AR e Ehatht e L st e L RRER kAR e
UL T i T TR A TR I FIfhLE
M B A E G o e e e AR R L
ol i 1 e
: 4.“1&1 % HiH aSasttaee E* T m_g_ i _J # T “ 2UNLONELS
HHIH HHHE i HT 1H H s E11AEeee AR 28 HiH '
08 HHTHI « : _W T 081H mx Lm“ : . 223N0$
H ] {H i i i HRIHTALHLE :
1 1 HA T . ! gt ﬁ ity i1 r
SIETAS s IR I L S R il
T R pil] ST I | ik
06 Him ] H T o4 ; Tk do\w.w * \mqgop
4 . R et i3I U 3 § ‘r._.
HHEE Hi i R R B R 51 kel A H L LRI 15 @5 VA IUWYS
G BRi T e T _ Te®s
.. - — + .
HH ] R A ML L Sl it suld o go-L 3iva
001 FrrHtT I IR R A R B Tl JL HOHA il - .
e s R I H R i U ! 20T G| ON WNELD3dS
9L i 8 Sz Z 9 $'S S g
SNOWIW NI HIONIHAI
{
|
|
' s, SN e s s "
kS N t )




Chart 21Al1

FIBvIHYA O3HNSY3W

o

. N 1y [ o “
| L LU L BT
| | HHE L L M :’ﬁg 4 %
EREREEEREREERE B Y
4+4+ 1+t
, g M
Emnl
A 13;7Tu11l sahEEa 1ES RN L 1 il
R ot T >
P M
M~
AN
JIl]I |
]:‘ll
am
IITJPI
amY
rliylll‘(lr
s SRPyL.
lJII....l]
lJlIllllll’l
T A mﬂ 4
A.\‘ . -1 r + »
) M XA.;\‘\ vj..l s o/ ‘dv - BR =38
. T it |[f

hdm
— Bus)’ WX T 3Lve MO
U/ (/S ) (XO LY AR U/ (ui/Bus) AP ) 0 WAV

EEEEL] () o LdHS| T gk
o 8 ‘avon ae@s "~ 1SNOOD 3NIL 0N . o
Tp 32IS IVdWVS Bw 'LHOIIM Bus kIQm>> osi— 000 - e. ¢ -1 -sseboq
v P ! @ow u/Oo .wam ‘O0ud i FIHAYS
: ul/ (088/) ) 7
Ay 300w 8w ‘NOISS3HdANS : . Y s L anvs
IR u/Spw 'IIVIS /8w "3IV0S w2, TS o o “WFIfgT3tvaT ONNAY
- IXV-1
YNL vol 2sa-vliQ =]
890066 'ON LU¥Vd
F o
ol
’ ' iy - .. » .
. ...‘v..rt | O QY S e s [UNTPTPEEENY TR v esa .

SjuawWN.nSul



Chart 21A2

e 7 P # Py i 7 q | <
++1 4 t——- bt 114 H -1 -+ -+ ﬂf jly - 4- 11
[
I.AI]?T..Ir
Imm .1}11
\ —
a8 - =
r ﬁw : BEA - \
R A IRE
71!.:'11 A
™
- 1_7111
]Il.‘l.]l
II]IJJ]JII
Iillll
]|
Bpnaul |
™ Il]lllllll
ARESEESS
r
: TR 1
R 1] +oletsbin | B i <[
[CagkdtR )
Y
[ bidm
U/ (U8R (X0 L) AP L/ (u/Bu) AR MYS-T 3Lvy MO
o7 B 'avon 2@e " LSNOD IWIL Ela NETSEEE[S] ) Ul LAIHS l‘lsﬂlelﬂﬂrns_b‘
{sz 0 3215 3dNVS Buw ‘LHDIIM Bw LHDIBM|TTTOSITT 1000 LvVaIH A.o TS - vvdraa
TWINAGY— 300W Bw ‘NOISS3HddNS U/ (088/180wWw) o] Ww/0, 31vH 90Hd 314VS
l...% uy/sIw ‘FIVIS uyBw ‘YIS LUy, FIWIS| T ol PpF YiD. '3IVIS llmq\\_uo.:xuwuo
VINL vol asa-via SIXV-1 .x_iw 3va™ T ON NNY
. 890066 'ON Livd
ALTYND Hood 40

- [ I Nt

I

S DN YN0

- ey,

Pt

swawngsu] QN

IBVIHVA O3UNSVYIW



Chart 21A3

] BE y -
i AT e MR a
44 T
14 AT A
4 \hh“\\\\ ﬁ
et
\\,111 \\\ll -\\:l
] \\\.\\\\1\\\ \ \\\l!\\\ \\‘lm L
K 41T T \\l”lﬂﬂl
r 1] all
e -1 u
s \\\l\\\l\l \\\\\&\\\
e 141 LT
) \l\l\l\\] \\Lr\\\\ \\
\\\\ {
| | 1
\\\\\ e M
L1 L 4 ! ™
\t\\ﬂ:\ .Ll ‘v \\\\ m ' \
- b1
qQ \\\
\\
b L
s 1] p% C
E ! \\‘\
F
LT §i [ k
BEERSEC Lo ’ '
- -1 y +]
L [ TP AT fe |
i 14 ' E/
N I rear
\\\\ y 4; .V
»od - I SBad
A 1 ! , ﬁ 1 kzd
] b B IMRES n
L1 w‘l.._\ ...:.M v 2| ¢ Yokl ¥ Ht. be.m b
: ) 1 g
| , (4H
A
Uy (U/BpWY IXO LY AR T @ ’ S \m Al\
LY AP 1/ (unu/Bu) AR ¢ 3Lvd MOd
. . 3J i
V7 8 ‘QvO? 2@8 ' 1SNOJ INIL 30N34343d 0 woadHs| Tk @ WiV
7o 321S 3dNWVS Bw LHOIEM| T Bw "LHOIAM \Iom_l._ooo\.l.zwx
CIY/L0 | 3AQ0W Bw ‘NOISS3HadNS|— uv (988/18du) o) u/3, 34wy '00Hd Qw\\»:e?; ..Vm«aoz
L ) ) ERE)
1 ,__ 9 uy/epw ‘3TvIS uy/Bw ‘3VIS ui/d, 'AWVIS oL #f urvd, 'AWIS \\||ﬂ- “uuok(ﬂ_wunm.
VNI Vo1 5s0-via Sixv-L| HAFR 3O ON NG
AL 960066 'ON LMVd
[ats -
LITERO
o b e e ,.-,. e e s oy moom mo- .

StoaLYd TYRIONO

FEVIHYA O3ENSVY3W

Pt

glualunasy|



Chart 21A4

FavidvA O3UNSYIW

04

susun.asuj

——

78 4 b _i 3 i _, -
3
LT PEC 48
\\\\\1 \\\_\_\\\l\ ]
1 \\\ 1\1\
111.\ ““1!\\ P
\‘L\\A llnnn“nnl 11\.r\\18
» lll‘l‘
mj X\_\\lX\ lv_\llllln]ll +
o] |+ SEBET . - 14 y
\\\_\l\\ g \.l])\l\lllhﬁl\.l\\!\\\x\. _ "
41 L {411 11
\\\H 11 4T _
4 pr=cg w
\\\\I] \\\\\\ll i
—J\.\Jl‘ \k\
%l i1
- ‘\\\3 T l\\ \\
\\
” 1
\\\\
Bhg _
11 L — T
|
\\1\ i vgm A
B T
L4t 171 BN 707 41) » L A2
\\1\1.,;\11 i Yy w\zu\ =3 xai ’ = ﬁm.nol.j-
- h. L *
[ 2 B
, i 1 (113 j /
)4
§s
AT * T L 2 -ﬁ.\
\\\.\ n&L)\JSQ\V 8% 1.“&.‘\¥ “ ot | ¥ > u -y I .~|
A A 1]
| Gitw ]
f X
Uy (/8 ) (X0 L)Y AP uy/ (Ui, Bus) AP au 3ivd MO
8 ‘avo 088 " 1SNOIJ INIL 30N3H343Y 1] ut L-IHS el'!ﬁ,l.z‘_.«
IS B - Bus —Qs—
w\: [7] 3218 3NdWVS w i HOIEM W HOIIM asi 10aQsd 1vaH K% - 1ML ) \&v«o.\u OQ
?an&\x“» 300N Buw ‘NOISS3dddNS Ui/ (Des/|1edw) o,~ wwy/J, ‘3lvd 90dd IVANVYS
N :
P é.. u/eWw "ITVIS uyBw "IIVIS Uy, AWOS| T o708 YO, '3VOS b 601vE340
VAL VoL 3sa-via SIXVv-1 Q&& 31vQ™ T ON NH
4 . -
" Teod 40 . 990066 ‘'ON LUVd
i S lO . '



Chart 21Bl1

HE 88
OF PCOR QUALITY

b 2
e

-

Y

I

31BVIHYA O3LNSVIW
CRAANS

PR

SJusWNAsY|

y D A A 1 ﬂ _ M
!
| il 1L 1 | ’ # * f ; :
1 ;
M
Ay
Ame®
Asanst SSUAY
v‘l:l.l-l’.ll.ll'.l..ll.l:l | \.\\llu..

il iy
1= - MY
axzrcor7qngge = AREAEI ARR=R AT N4 i

\ﬁlll\k i i Adnﬂ %_, g

: k4 m

(U e ) IXO LY AR T W (Ui /Buw] AP xSt v MO
'Y 6 ‘avOoN gee ' 1SNOJ aNIL Ele N\ECEEEL] 0 wolaHS| T O 9T WLV

[37T0 3218 3ANVS Bw JHOIBM| T B LHDIEM ~—Qps 1003, 4v3H Nclykta-q -55¢{0q
W 300W Bu ‘NOISSIHadNS| U/ (988/183w] —gJ U/, .mhﬂm "‘90dd 2NINYS
—H 5 u/snw ‘3OS uy/Bw ‘IIWAS w9, ‘3OS |\||o,mUn|:_\U. ‘3vIS wmﬁ.uoh(.uwao
* % g %wbﬁl‘loz NMY

VWL vol 2sa-via : SiIXVv-1

. 980066 'ON L¥Vd

PSS L SRS | ol e M AT n T avew (1 tnorbene e T



&
—
> L i |
[ 411 - - o -4 11 4411 o = E p- H+4+-
(=]
L
(&8 ]
AR
- z:ﬁ R ~
W
ATt ! -
an M BRREd
JJIIII
- -
III_II
4 L
'l’
Baens
|
Mg
nacul
A BReme N U anans
|
_ 4ol w
Treke ||| R ot T A L L P2
Il Kassllii
fadm
W1/ (N /BIW) (XO LY AR| U (ui/Bui) AR A% ¢ 34vH MO
o 6 '‘avo’ aes *1SNOD AL 30N303d3d 1} wolgiHS| T IX @ YNV
: Buw - 6w —os—— v
$37 Qi|wN_w IVIWVE W LHENIM W LHOIAM osi ..D.Du .» aH Qw o2 - 556690
wfrgdy  3Q0NW Bw ‘NOISS3uddNS Ul (288/190W]) ol wii/a. ‘34 90ud 31aNVS
3 .\\ g uvew ‘3v0S uy/Bw ‘3OS uyD,. 'IIVIS CAs U3, AW3S HOLvH3dO
VWL val 35a-v1ia SiXv-1 ﬂ\é 31v0™ ON NMH
N 800066 'ON LU¥Vd
,.. La b e eEERi s cameay b 7y S . . - PR L PR e

FavIYvA O3dNSVYIW

P

syawnast] QN

S

-AGE

L

ORIGIMEL

OF POGOR QUALITY

e Y



Chart 21B3

OF POOR QUALITY

ORIGINAL PAGE IS

FI8VIHVA O3HNSVY3IW

v

-

guswnansu] QNidNo

L TR LT T
SEEER ISR RERERERE S NESRpEENESD L 1+
-ﬁﬁ
\\\\\\jg
-y
\\\l\ll
| u— v \\\\\
* \\l\ \\\
\1\\\ \ll\ll
2 11 \ll\\
\\_‘\\\ \l“nﬂill
L neT
ne 1 1411 411
\\l\\ i 4 \\11\
\ .\\\\\Hnll\:x +11 \\_\\LT
llvq“n\\lll l\\\-\J\\ w
1T | L1 Nﬂ.
LT %4
> Nl /]
\ - v il 2947 1R] 83783 H
441 . \:\ L 714 L =
\\\\\ v m m‘ ‘v\ \
l\l\ _ ’ “
l\\\\\\ 3 Av. *.ﬂ
- V. p '
T e TR T =
L 4 <4 - l“ .
\\l\‘\ i \w\\ il AT AN‘X.% ‘ ‘M
T aARRRARY
’ zM s
1dX
Ut/ (s W) (X0 AP uy/ (un/Bw] AP LS L 31vd MO
\ g6 'avol| T 988 " 1SNOJ INIL 3ON3W 3430 (1) ut “13IHS I\II\vﬁr@ll%QT_\f(
07’y 32IS 3TANVS Buws ‘L HIBM Bw LHIBM|T—asi— 1000 Va 1v3H g€ wOQ
Y 78] 300W|—— 8w 'NOISS3HddNS ul/ (0@6/|8dW) —8] ww/3D, '3ivd 'D0dHd Ow‘t “ -5 ININVS
10 u/sm VIS uyBw 'IIVIS w0, 3OS 6t pF w/0. 3WVIS ‘\%morduwuo
VWL A vol 5sa-via SXVL| U 21v0T ON N

800065 "ON L4vd




Chart 21By4

i T # (il |
F 11+ T 1 ahéns + E
\\\l]l\l
4T
- 11
l‘l\l\\
y \rlﬂl | 1
JIssEss -
\11\\\
T B » REs=
|
L4111 4+
B2 e Spans
l‘l\l\l1l\\\\)\!!
\l\\llJ X1 '
- ‘_\lll L4+ g b
1&1\\11\\1ﬁ \1\\\1\ Vi
- ¥
N L+t s
1114 1 2t
lvxllrﬁ ‘\‘,\.T \\- \\ \\\
3 L T
i | e 1 _ ~
L L L4 _ wh ' { 3 i3 1
T i L N6/ T YA IEALS s 4P 3= JLbas
1 L1 . -t 14 B
AT QP Die
, 4 i
a b
s \\\) [
\\\\
Ped
: L : 0L
» A g bor
, 1 AL # o\.A a4 ||| LY = | P2
. 1 g Ry (dopbd 14 ngm
" ol . 3
I 1 i
7 jax
Ut/ (Ui /8w X TAR | Ul (Ui Bw) AR =13 ol
= / p3s>t 1lvd MO
1) agvol|——oaea " 1sNO2 INIL 30N3u333H 0 W LIRS | TR @ T WY
3218 IIIWVS 6w 'L HSIAM 8w ‘1 HAI3M|—osI— 1005 7 1v3aH mb —1amuS - ©-$5€5 O
| = @R 300w Bw ‘NOISSAUDINS| ™ ui/ (008, 180w) o7 utw/0, 3Lvs 90ud 31NV
_ 2.\; uew ‘FvAs | uyBw '3vaS U0, 'IIVAS| T YD, '3WaS wO1ve3d0
VWL ) val 3sa-via SIXV-1 ﬂ?: 31va@™T TONNAY

900066 ‘ON 1¥Vd

A e F R O S kb b bl eaet o it rs . L .

A T TN '

IBvIHVA O3UNSVY3IW

ORIGINAL PAGE IS
OF POOR QUALITY

-t ve

-

guawnnsu) QNIdNo




TABLE OF CONTENTS
FILLER TESTING
NAS8-36298
U.S. Polymeric O.E. 71108

Filler Lot for NASA Lot# 3

-y
tn
&2}
-3
‘v
>
in}
M

1. Carbon Content....ccceeesesnnassssssnssnsnsssscsccscsccs
2- ABh COntent...-O...I.O...D.ll.....‘....l.l..l..ll.
3. Atomic AbBorption....ccccscssssssconcsscccssssnncsns

3a. Moisture Content.......cccccivess00s0so0scoscccsccscs
3b. Ash Content......csctesececrtoscansscssscssssnscssss
4. PH. it i tceceevceccesssssanasssosssncssssssssncssnnsans
S. Particle Size, S.E.M. procedure....cscscecssoscsee
6. TGA, °C at 50@% LOBB..c.ssestsssescsscsscsencscnssnses

6b- TGA..0...o....-.no...o..--.b...--n.o.o....-.oo...o

7. Particle Size Distribution....ccsseesccesccoscscces

N NN = o o e o b b e

53. Particle Size, Horiba.....ccecceesoscsrssccsccssace

CHARTS

TGA-nn.----....o..oo‘-.-oo..oo...».--..-o...o....o.- GA-SC

Particle Size DiBtributiOn...o...;....-.--.......... 7A’7C



-

Page 1 of 2

U 8 Rolymeric
FILLER TESTING
NAS8-36298
U.S. POLYMERIC O.E. 71108
iller Lot for NASA Lot#
1. Carbon Content, X SAMPLE
QAI-5560 #3A-1 #3A-2 #3A-3
99, 40 99. 32 99. 44
NASA LOT# 3 AVERAGE 99.39
2. Ash Content, % 2. 000 0.000 2. 000
PTN-71B Q. 000 9. 000 Q.95
AVG. ©@.000 0. 000 2. 002
NASA LOT# 3 AVERAGE 0.001
3. Atomic Absorption, ppm #3A-1 #3A-2 #3A-3
CTH-S3B
(Values are average of Na 6.0 6.0 6.0
2 determinations) K 2.5 1.0 2.0
Ca 2.5 2.5 2.0
ng .0 2.0 0.0
L1 ©.@ 0.0 0.0
TOTAL 11.0 9.5 2.0
3a. Moisture Content, ¥ .010 . 215 2. 000
CTHM-53B : 005 . 0209 9. 000
AVG. .008 .218 Q. 000
HASA LOT# 3 AVERAGE .008
3b. Ash Content, % . 025 . 200 . 000
CTM-53B . 925 010 . 000
AVG. .025 . @05 . 0002
NASA LOT# 3 AVERAGE .010
4. pH, Units 4. 80 4.75 4.85
ASTHM D1512 4.95 4. 80 4.89
AVG. 4.88 4.78 4.82
NASA LOT# 3 AVERAGE 4.83
5. Particle Size, wicrons AVG. .51 .51 <42
S.E.NM. procedure Maximum .99 .88 .85
(Average values are Miniwmum .20 .18 .15
of 20 determinations) Std. Dev .23 . 20 .17
NASA LOT# 3 AVERAGE SIZE .48
6a. TGA, °*C at 50% Los=se 864 860 859
CTM-51 NASA LOT# 3 AVERAGE 858

HITCO MATERIALS DIVISION

LOT#3
v o«
6.0

;

.

9§JP
[~ AN

ol

700 €. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ¢ (714) 549-1101  TWX (910) 595-1130 * FAX # (714) 549-2858-5-2437
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ille ot r NASA Lot# 3

6b. TGA See Charts 6A-6C
CTN-51
7. Particle Size Distribution See Charte 7A-7C
CTH-72
7a. Particle Size, microne #3A-1 83A-2 #3A-3
CTHM-72 .89 . 94 .89
: 94 . 83 2 86
AVG. .92 .88 . 88

NASA LOT# 3 AVERAGE .89
U.S. Polywmeric

Hamid M. Qureaishi, Manager
Quality Assurance Department
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RESIN TESTING

NASB-36298

Page

U.S. Polymeric O.E. 71108

91LD Resin Lot for NASA Loté# 3

1. Resin Solide, %
PTN-7C

AVG.
2. Specific Gravity @ 25°C
PTM-29C
3. Viscosity, Brookfield, cps. @ 22.8°C
PTM-14C
4. Gel Time, min:sec
PTM-47B
S. Atomic Abeorption, ppm #3-1
CTN-53B Na 8
K o
Ca S
Mg 1
Li _3
AVG. 15

6. Volatiles, Gas Chromatography
CTM-55

7. TGA, % Weight Loss at 500°C
CTM-51 (AIR)

8. DSC, temperature °C
CTM-50A

9. HPLC
CTM-49A

1@. GPC, Average wmolecular wt.
CTH~49A

HITCO MATERIALS DIVISION

#3-1 #3-2
71.8 71.6
71.4 71.8
71.8 7@.5
7:1.7 71.3

Lot# 3 AVERAGE

1.129 1.131
Lot# 3 AVERAGE
1250 1375
Lot# 3 AVERAGE
3:40 3:38
Lot# 3 AVERAGE
#3-2 #3-3
14 14
/] "]
S S
1 1
-1 1
21 21

See Charts 6A-6C

-

3-1 #3-2
8.7 38.5
Lot# 3 AVERAGE

W

See Chart 7A-7C

178 183
Lot# 3 AVERAGE

See Chart 8A-8C

See Chart 9A-SC

1666 1751
Lot# 3 AVERAGE

See Chart 10A-10C

l of 2

1838
1752

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 » (714) 548-1101 « TWX (910) 585-1130 * FAX # (714) 548-2858-5-2437



11.

12.

13.

14.

15.

Page 2 of 2

91LD Reain Lot for NASA Lot# 3

A e N B e e e e et

pH, unites
CTHM-1B

Phenol Content, ¥«
CTM-55 Appendix 1

Chang’e Index, ml.
CTM-5SB

RDS, Minimum Viscosity, cps.
CTM-57A

NMR
Vendor procedure

#3-1 #3-2 #3-3
8.5 8.5 8.55
Lot# 3 AVERAGE 8.5
12.22 11.92 11.72
12.57 12.10 11.73
AVG. 12.39 12.01 11.72
Lot# 3 AVERAGE 12.04
24.8 24.6 25.2
Lot# 3 AVERAGE 24.9
Min. Visc. eC
#3-1 179 107
#3-2 212 115
#3-3 201 107
AVG. 197 110

See Charte 14A-14C

See Charte 15A-15C

U. S. Polymeric

Hamid M. Quraighi, Manager
Quality Assurance Department



TYPICAL GAS CHROMATOGRAPH SET-UP

ﬂpemor_g_’ﬁ_:%_'_
Column
Length:m
nit._.u.id-;c-l—-
Liquid Prase ATCO O
n. s .
Support P
e
Carrier Bas

Rotameter

Inlet Press pSig
Rate 22 ml/min

CHART SPEE
SANPLE
Size

!ne___lLLLQ]ﬁ‘e__

Detector ___FXIIO
Yoltegl
Sensit.

Fiow Rates, ml/min
Hydrogen S0 Ai ' Al
Scavenpge
Split

Tempergtyre, 9C

Det. ln].w :

i 412

Rate
Solvent
Concn.

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH

ETHANOL
MECL2
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE :

RETENTION TIME (MINS.)

O 00 LN O
00 W Ut 00 00

DWW e

00 W

O ON

15.03
17.98
19.6

22.08

THF WAS USED TO DILUTE THE RESIN SAMPLES.

ORI PR o
OF FOOR QUALITY
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- FL__ L
£ e e 3: | ——
S € ———
: $a.
[ !
‘ 13
!
=
b -
: |
b
FIWGL FULL SCALE MV . =1@e6. 64
~SAMPLE - 91 LD Z2-
MISC . - C=8.8324 GHS/HL
SAMFLE: 81 LD -1
TIME. 1744 MIZC. C=a. 82541 GME/ML
ODRTE: 12-1@°8¢
OFERATOR - JGZ TIME.- 17:40
DARTE: 12-167E6
FUM TIME: 2o @@ MINUTES OFEFRATOR: JGZ
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CHART 9A
ATA FILE A:FHEND3&6 HDR TAKEN 09-05-1986 15:49:05

e dwH AREA FERCENT REFORT 3655 3 36 5%

~—

*********‘!-********************************************************************

ample Name: 91LD,3~1,C=6.76 Operator Initials: JGZ *
ate: 09-05-1986 15:49:05 Method: PHENOLIC pDATA FILE: A:PHENDI6.FTS *
Interface: 4 Cycle#: 36 Channel#: O Vial#: N.A. *
- ~tarting Feak Width: 10 Threshold: .01 - *
* ****************************************************************************
Instrument Type: EECKMAN HFLC Column Type: MICROBONDAFAK cC-18 *
Solvent Description: THF/WATER, 2:1 EBY WEIGHT *

Operating Conditions: K.T., FLOWRATE=1.5 ML/MIN *

Detector O: 220NM/.SAU Detector 1: *
Miec. Information: LENGTH=25 *
-% ****************************************************************************
it ~ting Delay: 0. 00 Ending Retention Time: 10.00
"k ket Feak Area B Feak Normalized Area/
{o Time Area % L Ht. % Height
2 1.80 118498 73.630% 2 S0BS 100, 000 23.3
2.07 42437 26.3691 2 4223 35.813 10.1
fotal Area: 160935 Area Reject: 1000 One sample per 1.000 sec.
-

ORIGINAL PAGE IS
OF POOR QUALITY
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CHART 9B

TA FILE A:MES61.HDR TAEEN 09-05-1986 14:15:09
- 4 FILE A:FHENO3S.HDR TAEEN 09-05-1986 15:28:08

~——

2 3 ¥ M AREA FERCENT REFORT 565 536 56 3

*3 -****************************************************************************

¥ Sample Name: 91LD,3-2,C=6.99 Operator Initials: JGZ *
¥ Nate: 09-05-1986 15:28:08 Method: PHENDOLIC DATA FILE: A:PHENO3IS.FTS *
x nterface: 4 Cycle#: 35 Channel#: O vVial#: N.A. *
* Starting Peak Width: 10 Threshold: .01 *
*******************************************************************************
¥ Instrument Type: EECHEMAN HFLC Column Type: MICROBONDAFALK c-18 *
* Solvent Description: THF/WATER, 2:1 BY WEIGHT *
* Operating Conditions: R.T., FLOWRATE=1.35 ML/MIN *
* Detector ©: 220NM/.S5AU Detector 1: *
* Misc. Information: LENGTH=25 *
****************************************************&**************************
S+*arting Delay: 0. 00 Ending Retention Time: 10.00
Fk Ret Feak Area Bk Feak Normalized Area/
No. Time Area % L Ht. % Height

2 1.78 117907 74.0922 2 S02 100, 000 23.4

3 2.05 41228 25.9078 2 4167 34,967 2.9
T :al Area: 159135 Area Reject: 1000 One sample per 1.000 sec.
N

OIGINLL PAGE IS
Gt PCOR QUALITY
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CHART 9C
CRIGINAL FAsI 1L

OF POOR QUALITY

3TA FILE A:FHEND34.HDR TAKEN 09-05-1986 15:07: 23

D e AREA PERCENT REPORT 4653556563363

*************************************************{'****************************

¢ imple Name: 91LD,3-3,C=6.67 Operator Initials: JGZ *
Late: 09-05-1986 15:07:23 Method: PHENDLIC DATA FILE: A:FHENO3I4.FTS *
Interface: 4 Cycle#: 34 Channel#: © Vial#: N.A. *
¢ carting FPeak Width: 10 Threshold: .01 *
*'0***************************************************************************
Instrument Type: BECKMAN HFLC Column Type: MICROEONDAFAL c-18 *
Solvent Description: THF/WATER, 2:1 BY WEIGHT *
Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector ©: 220NM/.S5AU Detector 1: *
Misc. Information: LENGTH=Z5 *
“* u*****g*********************************************************************
it_~ting Delay: 0. 00 Ending Retention Time: 10,00
‘K Ret Peak Area B Feak Normalized Area/
lo Time Area A L Ht. % Height
1.78 118569 73.0817 2 5139 100,000 23.1
~ 2.05 43673 26.9184 2 4294 36.833 10.2

fotal Area: 162242 Area Reject: 1000 One sample per 1.000 sec.
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*%% Calibration Data **¥

GPC CALIBRATION PLOT

Calibration Name:
Micsc Information:

Fit Type: 3

Log Mol Wt = A + Bx + Cx~2 + Dx"3

A= 2.532977 B= 2.115815 C= -.5646824
Coefficient of Determination: 0.93702

D= 3.606432E-02

Ret Time Molecular Weight Log Mol Wt
3.50 35000 4,544
4,33 15000 4,176
4,83 3600 3.556
5.09 2350 3.371
6.00 S70 2.756
7.17 9z 1.964
7.50 72 1.857
Log Mol Wt GPC CALIBRATION PLOT
5 S
—
18 [ ]
4 — —
8 | —]
3 = pu—
1 [ —
2 p—
) L ]
| | | | |
i
18 2.8 3.8 4.9 c.8 6.8 7.8 8.8

Retention Time or Volume



CHART 10A
ORIG'N!’_ F'._.‘: -

RELS
T~ FILE EB:GFCZ21 .HDR TAKEN 0B-05-1986 17:26: 22 OF PCCR CUALITY

*-K—****** GrHrC REF‘DF—(T ********

% ****************************************-!-******************************i—***

S mple Name: 91LD 3I-1 C=2.68 Operator Initials: GEF *
Date: 08-05-1986 11:42:15 Method: DATA FILE: B: GFC21 .FTS *
1 terface: S Cycle#: 21 Channel#: O Vial#: N.A. *
€ arting Peak width: &0 Threshold: O *
-*****************************************************************************
Tnsetrument Type: HFLC/RECKMAN Column Type: ULTRASTYRAGEL S00A *
Solvent Description: THF *

‘Operating Conditions: T=35€C FLDNRATE=2.0ML/MIN *
Detector ©O: 254NM/ . 1AU Detector 1: *

*

%

-
“

MiscC. Irnformation: CALIBRATIDN/GPC
a-***************************************************************************

arting Delay: 0. 00 Ending Retention Time: 10.00

2’ ‘bration file: GFCPHEN
o’ :cular Weight Distribution Averages
aseline TIMES: 3.89 to 10.00 MW: 22295 to 2
rocess TIMES: 3.85 to 10. 00 Mul: 22295 to 2
o 3l Ares: 25621€E
w- 1666
n= 284
w Min= 5.8652
iz 4056
fv= 1451
v frea Log Mol Wt vs. area/-Cum” Cum %
2.4 TTT1 1 lIHHII T \umn ] ‘nn ‘unun T 180
-5
58
= 25
it i g d hHltll | hHllll | hHllll | 8
Mol Wt 5 4 3 YA i 8
~ 18 18 18 18 18 18



CHART 10B

A~3 FILE E:BFCZ3 .HDR TAKEN 0B-05-19B6 17:31:38B
eI GFC REFORT S D e - e B DE P

~—

* *********i****************************** **********f*************************

—ample Name: ?1iLD Z-2 C=2.68 Operator Initials: GBF *
Date: 08-05-1986 12:14:57 Method: DATA FILE: B:BGPC23 .FTS *
nterface: O Cycle#: 23 Channel#: O Vial#: N.A. *

. tarting Feak Width: 60 Threshold: O *
******************************************************************************
Instrument Type: HFLC/BECKMAN Column Type: ULTRASTYRAGEL D00A *
Solvent Description: THF *

Operating Conditions: T=35C FLOWRATE=2.OML/MIN *
Detector O: 254NM/.1AU Detector 1: *

*

Misc. Information: CALIERATION/GFC
-9 ****************************************************************************

starting Delay: 0. 00 Ending Retention Time: 10.00
e ibration file: GPCFHEN
ic ecular Weight Distribution Averages

taseline TIMES: 3.85 to 10.00 MW: 22295 to 2

rrcess _TIMES: 32.85 to 10.00 MW: 22295 to 2

Te al Area: 251238

Tw— 1751

1n= 322

1w Mn= %.4277

1z 4258

Y= 1527
% Area Log Mol Wt vs. Area’/-Cumy Cum %
2.4 TT 71 1 ]HHTI T 1 pHIIlI T pnllvl ] 188

N
i "] 5B
-1 25

110 . _hdllll ] hHllIl 1 hHllll hHIIlI | 8

Mol Wt § 4 3 2 i 8
- 10 18 18 18 18 18

ORIGINA:. ToL2 o
OF POCR QuiL:TY



CHART 10C

T/ FILE E:BFCZ24 .HDR TAKEN 0B-05-1986 17:74:48
e P F FE WE PE FE P GFC REFORT e He PE PE P e I
*-:**************************************************************************
Sanple Name:d 91LD 3-3 C=2.68 Operator Initials: GEF *
Date: 08-05-1986 17:29:38 Method: pATA FILE: B:GFC24 .FTS *
1. :erface: S ' Cycle#: 24 Channel#: O vial#: N.A. *
s arting Feak width: 60 Threshold: O *
*****************************************************************************
Toctrument Type: HFLC/BECKMAN Coclumn Type: ULTRASTYRAGEL S500A *
Solvent Description: THF *
Operating Conditions: T=35C FLUNRATE=2.0ML/M1N *
Detector O: 254NM/ . 1AY Detector 1: *
Misc. Information: CALIBRATIDN/BPC *
% ***************************************************************************
-arting Delays 0.00 Ending ketention Times 10.00
al bration file: GFCFHEN
51 cular weight Distribution Averages
aseline TIMES: 3.85 to 10.00 Mids 22295 to 2
re-ess TIMES: 3.B5S to 10.00 Mz 227295 to 2
ol 11 Area: 243393
W= 1838
= 369
iw In= 4,9751
fz: 4370
o 1608
% f@rea Log Mol Wt vs. fireaz-Cun” Cum 7
2.5 TTT 1 ‘nmn ! lHIHII T i) T ‘nmu ! 186
— 7
58
- 25
TR it gl llllllll 1 ‘Hllll | \IIIHII ) 8
Hol Wt 5 4 3 2 | 8
- 18 18 18 18 18 18
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S — — . Sy =P S

y—eriment NO., 2 7;15

~.le: RS

‘JA':A FI NGERF’R INT -VI SCOSITY—~PRO£1LE BLLD RESIN__-HQSQ :LﬁIS-i s

s TS

3;_ rator iTF “__;_'_; i i ’_;_:'_"._4 _i.;..f.;i:._;-;;_:..._-_

3e e—aﬁd—ixme-fﬂeﬁngsday,‘ﬁugu:t—”o‘—1?86—-—40:16:~o;-~.f

Dperatlng‘ﬂode 3 DYNANIC‘“;"'"”ifffff?ff;?fﬂ'ff‘“'fi?g—
3¢ ep Type : CURE _', H e men s

Seometry : DISK & PLATE I R :
R&DIUS : 25.00

GAF : T 0.50 oo N
Nt es @ - _ ___“ ~ _;__» ) o :~_ . L. e e e —— i s - m——an
:DT hAI"J —...l\_)/. ) i o e ——— e - e - _,_____.._._ R e ——— e ——— —
“REDUENCY =10RAD/SEC o = o e o B} -
o ORIGINAL PAGE IS L B
| OF POOR QUALITY ~
) - ST T T T T




RO FAINOLINNT LN

_v‘;qu;ffu LA A s L oA L R A — - _ - -
N . . __ETA% . ETA’ - ETA". . .. _JORDUE_ _=FIME == TEMP.
et - POISE _TﬁQISE“Tﬁ;T‘fPDISE‘ﬁT‘-GRA”S’C”iﬁf“- —MIN. —=—DEG. C
1 1.807e+002 1,753e+002  4,81Te+001. _2.264e+00]1 _2,000e-001 :-2.700e+001
_1.6859+Q0’ S 1THETTe+002 ‘3;9809+001 11qe¢001“737000e¥ocg“t2 BOOe+00O1
e 1 29e+00Z __ 1.48Fe+002 F.713e+001 _ J 914p+001 2.000e+000 _ I, 000s8+001
= S?e+0@2-:.qlhe+60f-&3. 51e+001--:.70‘e+001-v.000e+00 0 3. 200e+001:—
R XTQQOE*OOL’:Q i#le*@n2’33.3869*001—~!T#PIE*GGI==4F000250¢ﬂ12§.330é*034:::

5 "1IDBBe+D02 V.925e+D01 ~B.3I52e+001 T1.312e+001 5. 000000 T 3. T00e+D017
—57-—§.Qoﬁetboi-—6'629.t004 TR 2750071 41 57e+001 6. 00Ge+000 3, 700ael0] — ..

GGMNMLJZ%HWhaAwﬁMIA&Mﬁ%h#&%&QWJFW@«Hm

l.

1i“

r

. P . 7.122e+001 -=5.450e+001 --3.020e+0017-85.52%5e+000 B.000e+000->4. 100e+001-
.10 6.291e+001 ;;.;91e+001‘:2’EBbe+001 .7.8B6e+000 5. 000e+D00 " A, 300e+001 "
11 B, 630e+001  4.901e+001 2.771e+001  7.050e+000 _ 1.000e+001 4.500e+001"
2 =5.041e+001 --3.273e+001 =.475e+001 B&I322e+0007 1. 100e¥001““a:7oo=+oor—'
-1X A.588e+0(01 3. 772e+001‘“2:ﬁl”e+001— =B 749e+000 - 1. Z200e+0017 4.900e+001"
14 4.195e+001 3I.TS51e+00! 2.525e+001  E.25%e+000° 1.300e+001 _ S.100e+001
S T.87Te+001 "2:99He+001 "2.853e+001 4.851e+000 1.400e+001 5, 400e+001 -
. .5 S.532e+001 . 4.o8-9*001  2.299e+001  4,427e+000 1.500e+001i 5.6009*001,'L
17 3.208Be+001 2.847e+001 " 2.07ge+001 A_.018e+000 1.600e+001 -5,800e+001
8 2.935e+001"2.218e+001 T{UEOEe+001 2. 8678e+000  1.700e+001 6 O00e+001
9 2.&697e+001 "2.10Te+001 TXTEBRe+001 TC. ”77;+Ohﬁ“'!'800e+001““6.2005$UUT“"
20 2.S55%e+001 Z.033e+001 1.554e+001 - T.206e+000 1. QO0e+001 7 6.8002+001
=~1- 2, 449e+@91-1—996e+901——i.4°U=+@@i-—a.Oabe+000_;2f9H09+69i:rn—é00f+egi———~
2 - Z2.F08e+001 - 1.840e+001—-1., 250e+unl-,,892e+000 2.100e+001 ~- 6. 800e+3] -——
eI Z.176e+001 -1.895e+001 1.070e+001 ', 725e+000 2, 200e+001 —Jranue+ﬂaii__7
24 1.9220e+001 1.R80%e+001 B.28&e+000 :.49’e+000 2.T00e4+001 “7‘2099*00I"*‘
5 1.822e+001 1.68B4e+001 6.9462+000 2.28Ze+000 2. 40024001 7.400e+001.
6 1.667e+001 1.564e+001 S.770e+000 22.090e+000 2.500e+001  7.600e+001
~7  1.S75e+001  1.43Be+001 S5.067e+000 1.91Ze+000 2.600e+001 7.8002+00]1  —--
3 1.407e+001 -1.344e+001 - 4,138e+000 1.765e+000 2.700e+001 8. OOUe+001—~
~ 3 1. 203e+001 1.150e+001 . Z. S21e+000 1.510e+000 2.800e+001 .2009+001
IO 1.090e+001  1.050e+001  2.956e+000 1. Z6Ee+000  2.900e+001  B.400e+001
=1 C.522e+000 &.150e+000 2.63I5e+000 1.195e+000 3I.000e+001 . 600e+001
T R.IGFe+000 B, 0Z7e+000  Z.43Be+000 —1  O5TZe+000 -3, 100e+301—8.800e+001——-
LT 7.870e+000  7.220e+000 1 .51ee+000 &, 374e-001 3. 200e+001 5. O00e+00]1 -
3 5. 76%e+000 5. 583e+000 1.451e+000 7. 23%e~001 I, I00e+001 Q.200e+001
'S 5.67Be+000 S.498e+000 1.31Be+000° ~7,128e-001 T.400e+001 779.300e+001
5 =, 158e3000  T.1T4e+000 "T,.BST7e=001 . 952001 "QOE*OOI—-Q.JOOE+00T‘“”
T7  S.39Be+000  S5.3ITTe+000 B.347e-001  &.7737e-001 ¢.60ue+001 §.700e+001
=g 4.775e+000 4,66%e+000 9 992e-001 5.9852e-001 3.700e4+001 9.900e+001 |
' 4. 575e+000 4.542e+000  S.B60e-001 5.855e-001 2.800e+001  1.0iCe+002-
40 L2TEe+000 4., 1BZe+000 a 925e~001  5.Te6e—-001  F.900e+001 1,030e+002
41 2.767e+000 2:754e+000 _2.753e-001 3,472e<0017 3.000e+0017 1. 0L0e+002
V2 1.787&+000  1.,6T1e+000 7.295e-001 2. 24484e-001 T 4, 100e+001 1.070e+002
¥R _2.155e+000  2.17 q:QQD~_5L214g:901m“2!759e—001;;_J20Qgt90;;;4.Oqge+002¥4*,
44 2,6T5e+000 -.6"Oe+000 2.78Z2e-001 3.30%e-001  4.300e+001 1.110e+002
15 2.13Re+000  2.13Be+000 5.196e-002 _2.6BTe-001 4.400e+001 1.130e+002

e 2.367e+000
47 2.131e+000
48 2.78%e+000
15 4, OS5 e+ 000

S0 5. Z206e+000

2.254e+000
2. 032e+000
2. 53%e+000

TTR.BASeF000°

4. 6924000

- e —

7.212e-001
6.398Be-001 .

1.154E+000 ‘

2.970e-001
2.675&—001
.499e~001 -

27184000 TF OBée—ﬁﬁl

2.255e+00u

t.o ae-OOl

4,500e+001
4.600e+001
4.700e+001

ﬁ.?ﬂoéiﬁo(
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ar tt:r"-cp_r:; cmme s e

— o e TRt iamm . TS e
e e T

e and Time Aedne%y—r—%gm-‘t—iﬁrj‘?ﬁt:‘-“tl*lﬂb"i_ S ——— - ;_"“ N
P ey Z o - = -m v ol ZITC o
El g t1ng Mode @ DYNAHIC =TT Tt T e
2€ T-ype : CUF\'E N B - o I 5':: : -z )
metry 3 DISK & FLATE —~— 77 - = = ';’—“‘T'_T__T__’_‘ TTETTTTT . T T T
RADIUS : 25.00 _ i -
GAF H 0.50 ;
- ) _ - :..,- i _ e e e et e e e -
I8 N =T50% ) - T _ e B
IDUENCY =10RAD/SEC -
—_ T T - - — - - - -
y GURLTTY —— —_ .oz - -
- - ) T,

I TINY BRI




VASA FINGERFRINT VISCOSITY #ROFILE 911D RESIN NASA LDOT3-2 -
heo”T ETA= T ETA _ . ETA" __ - __TOROUE TIME TEME
FOISE FOISE--- - -—-—0ISE - — BGRAMS-CM - -~ MIN., DEG. C
1 1.750e+002 1.698Be+002 _48.214e+001 2.197e+001 2.000e—-001 I.000e+001
2 1.6453e+002 1.595e+002 Z:929e+001 “2.08Te+001 1. 000e+000 . I, 100e+001
TTT 1.4B6e+002  1.4392+002 _T,709e+001 - 1,B864e+001 2.000e+000 I.200e+001
4 1.307e+002 1.261e+002 3. 4418+001 4.LT0e+001- 3. 000e+000 I E00e+007 -
S 1.152e+002 -4.101e4+002 _ I . A0Ze¢ 001 —3 [ 4575001 =R 000e+000 =2, £00e+001 ~ -
€ 1.008e+002 9.513e+001 "X, T83e+001 " 1.264e+001 "5.000e%000 3.800e+001
L 7._8.867e+001  B8.240e+001 T Z77e+H0] 4.1 13e+001—6, 000+O00 4. OO0+ 001~
B 7.711e+001 _7.087e+001 3. 130e+001 5,67 1e+000 =7. 000+ 000 4 200e+001 T
8 6.B30e+001 6.11Ze+001. “Z.0482+001- E.S465e+000 -8.000+000 4.I00=+001
10 65.164e+001 S.40Be+001 2.958e+001 F.734e4+000 ... 5.000e+000 -4,.500e+001
1 S.460e+001 4.642e+001 2.875e+001 (£.B4b6e+000 1.000e+001 4.700&+001
2 4.94Fe+00]1 4.102p+001 2,755e+001 E7199e+000 1.100e+001 4,.900e+001 7
1T 4.357e+001 3.4B86e+001 -2.,613e+001 T _452e+000 1.200e4+00D1 T, 100e+001
14 4,0B4e+001 I,195e+001 2.543e+001 ,120e+000 1,T00e+001 85.300e+001
S I.BIZTe+001 Z2.922e+001 2.46Be+001 L,795e+000 1.400e+001 T.000e+001
b T.460e+001  2.60%e+001  2.272e+001 4.T40e+000 1.500e+001 E,.700e+001
17 Z2.154e+001 Z.377e+001 2.072e+001 I.951e+000  1.600e+001 5.900e+00]1
B 2.914e+001 2.206e+001 1.9048+001 T.651e+000  1.700e+001 &.100e+001
G Z.687e+001 2.077e+001 1.705e3001  TITI4L%e+000  I1TBOOe+001 6. T00e+001
o0 2.S87e+001  2.040e+001 1.591e+001 3.241e+000 1.900e+001 6. 500e+001
1 2Z.4Z2e+001  1.963e+001 1. 4192+001-—3 ., 037e+300—2-000e+001 € 7700 +00T—
2 2.338e+001 1.943e+001 1.200e+001 2,.930e+000 2.100e+001 -6, F002+001 -
S RT O DL.20T7e+00] 1.895&+001 1. i00e+001 2.767e+000  2,.200e+001-- 7., 000p+001 ——
24 2.007e+001 1.755e+00] 9, 736e+000 2.515e+000 T2, T00e+00]1  T.200e+001
'S 1.897e+001 1.650e+001 B.606e+000 22,3B0e+000 2.400e+001 . 7,.400e+001
—t 1.62&6e+001 1.857e+001 6.724e+000 2.127e+000  2.500e+001 7. 60024001
-7 1.021ie+001 1.426e+001 5.29Te+000 1.910e+000 2.600e+001 7.B00e2+001  _
3 1.4483e+001 1.344e+001 S.284e+000 1.812e+000 2.700e+001 &,000e+00} -
e *Dree el 1.1735e+001 4,278e+000 1.567e+000 L.300e+0H0] 8, 200e+001
IO 1.118&+001 1.06TFe+001 T.477e+000D 1 ,404e+000 2,.900e+001 8. 400e+001
=1 B,7T8e+CG00  F.I0Ze+000 2.87%9e+000 1,22Ze+000  F,.000e+001 B, 600e+001
2 1.107e+0i] 1,07 0e+001 2,.82Te+000 1.3T90e+000 -3, 100e+001 - &, 800e+00] -
o3 1.02Be+001  2.901e+000 3.117&+000 1.302e+000 3T, 200e+001 §,000e+001
T4 9.423e+000  SUO0ETe+000 2.49S5e+000 1.18Je+000 JI.I00e+001 9,.200e+001
D 7.320e+000 ToZ20B8e+000  1,276e+000 ©9,.191e-001 T,.300e+001  2.L50e+001 .
B DL ETOe+000 4, 559e+000 - 8, 080e-001 —%,807e-001  T.S00e+00] T B.600e+001 T T
I7  S0.220e+000 S5.207e+000 4.206e-001 6.55T3e-001 3.600e+001 2.800e+001
TR D.0I2e+000  4,930e+000  1.,008e+000 6.3711e-001 J.700e+00] __1.000e+002 . .
T 4.6068+000 4.3B4e+000  1.052e+000 H.779e-001 I.ROOe+001__1.020e+002
A0 4,B4T3e+000 4,770e+000 8.34%e-001 6. 078001 3T.9200e+001 1.040e+002
L1 T.TD10e+000  T.EQZe+000 2.Z3F37e-001 4.402e-001  4,000e+001 1.060e+002
2 Z.902e+000 2,83Te4+000  S.302e-001  I.63T8e-001 4, 100e+0001 1.070e+002
47 Z.657e+000  2.543e+000 7.9Z4e—-001 T, TFRGe-001 _4,200pe+001 1.0702+002
44 Z.271e+000 2,147e+000  7.413e-001  2.84%e-001 4.300e+001 1.110e+002
D Z.ZT5e+000 1. 8I%5e+000 C276e+000  2,.RB01e-001 4. 400e+001 1.130e+002
& Z.124e+000  1.38Te+000  1.612e+000 2.465%9e-001 4.500e+001 1. 150e+002
47 T.548%e+000  2.IT70e+000  9.39Te-001 3.196e-001 4, 600e+00) 1.170e+002
28 T.300e+000 2,833e+000  1,.6F1e4+000 4.142e-001 4,.700e+001 1.1?De+002“7
G L.84Ze+000 T 945e+000 - 2,.0482e+000 . .E573e-001"" 3.8B00e+001 1.210e+002
ol 6.4847%e+000  6.0861e+000
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OF POOR QUALITY
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354 FINCERPRINT_UISCDSZTYAFRDFILE 2iLD RESIN. NASA;LDT3

S o e &

Sy
EE=r N

. o 2 - e

~— TEMP— -

NO. - ETA% : AFIA"‘- _#:EJ —— —=— T PRBUE— THE—
o POISE""Tﬁ:QEPOISE = “PDISE T BRAMS-TM = ~=TFHIN. IS ETPDEG. T

= b=
53—/

-1.6182+002 1. 5B88e+002 3.1
T, £72e+002. 1. 437240027 _X. 380e+001 -
X 1.47Be+002

= -4_ . 265 e+00;—=l 25294'0“2
1059400”:33 O53e+002"

& '9.4 {e+D01]

H

i

T B.018e+001-

10 .7.B19e+001 _7.228e+001 -2

e d
-

13

A

re]

w

16
"7

w

19
20

[

el
— A
——
Ry
4
[
st
26
-

=9
Z0

40
1
4%
14
5
4s
&7
8
5

=
pac

7.045e+001
H.108e+0017
5.157e+001
4,5948e+001

L 2T1e+001
3.88%e+001

X.506e+001

C3.154e+001

2 7539+00I__‘.

2.550e+001}

B, 3Z3e+001

-7.575e+001

. 33Be+001
B AX2e+00 177

-1.32

2 6“89+001"1‘007E+0ﬁ1

3.07BE+001
2.971e+001 -

.~6le+001““" 7S54e+001

3.814e+001

Z.847e+001 ~ 2

\.1089+001
2.743e+001
.471e+001
178e+001_
. 072e+001

‘.g60e+001
e+0017

P

.982e+001 -9, 816e+000. .

‘£.84Be+000

7. 66“e+000'

5. 47BE+OOD
S. 76..‘94‘000
5. 313+ 000

5 000e+000

e+0Qi:"b‘ﬁGQEtﬂQQ“—SIQﬁQE*OQ1f~——
108e+001 — 7. BSIe+001—2, 018e+001--1=01Be+001

110e+001 1 2.033e+001 ~2,000e-001-- 3. 300e+001
2, 100e+001-—1,060e+000 —3
'1-45BE+002~42.ﬂ402+001'~1 B857e+001 — 2.4

9'-!

Fe+001

D00e+R00 -23, 300e+00]1
2 =31 ,82%e+001Y—1 .’.5889%1-‘3:0002*“0"1 .
‘ﬂ1"337e+60f" 3&?é¢001;mi—boOerﬁébz;srtvﬁe*661-_~‘
e+uul—11.185e+001
- :4689+001—e8.322!+00}::1457Ge+0ﬂ1::1:Oﬁﬁ
.

= vﬂevuvi'

3 enﬂe+00]

B-000+800 - A.400e+001 -
9.000e*000——4 S00e+001 - - -

1,000e+001
IT100e+001
1 20De+061
T 1.300e+001
1.400e+001

2.ao7e+001— 4,.831e+000 - 1,500e+001
4. 4029*000”“1 600e+00]

2.1B4e+001 _
1.959e+001

s\- 9629+L’0(’

1., é84e+001__-.4ube+000

1.485e+001

‘._9ﬂe+001-fi-QE‘e*Ootzrl I43e+001
2. 274e+001 ~ 1.967e+001

2. 140e+C iy
_.0q7e+ﬂ01
1.871e+001
1.763e+001
1.601e+001
1.417e+001

. 245e+001
1.168e+001
1.0320+0018

5, 4342+ 000

7 .995e+000
7. 04%5e+000
4,942e+000
8,T41e+000
4, 0Z7e+000

_3.181e+000

o, 62 5e+000
2.56ie+000
T, 73424+ 000
2, 005e+000

_;_3?"E+nnn

2.T743Te+000
2. 094Le+000
2L I2S5e+ 000

2. B8S53e+000 .

2.4816e+000
4, &07e+000
4, 769e+000

ORIGINA,
OF POOR

QUALm -

1.848e+001

1.829e+001 .
- 7.728e+000
6.775e+000.

1,726e+001
1.4628e+001

1.509e+001

1.331e+001

1, 1B6e+001 _
1.117e+001

G.922e+000
5, Z276e+000
7.B14e+000
6.915e+000
4,887e+000
4.251e+000
3. BRSe+000
3. 045e+000
Z2.571e+000
2.484467e+000

T 647e+000

1.77 Fe+O00

2. ”099+Oﬂﬂ-

1.140e+001

1.078e+001 -

9, 422e+000

5.365e4+000
4,87 1e+000
I BO6E+0O0O0
Z.399e+000
2.823e+000

—1 s FZ21e+000

1.6%1e+000
1. 34Te+000)

7.792e-001_ .
B.BUBe-001"

1.096e+000
9.275e-001 _
. 188e-001
6.893e-001

B.011e-001
§.256e—-001 -

7. 15”5—001

3. 202e+000

1.700e+001

"1, B00e+d01

1.900e+001

[, 700e+001
4-9005*001',-
5100400177
5.300e+001
5. 500e+001
E.,700e«001 -~
5,.900e+001 " T
_6. IOOe+001 o
6 ;OUE+OUI._.
&.500e+001

S (080002, C00e OB 0NE RSO ——
B 4 e0e+001 "6 B00e+001 |

2. BJ4E*’C"ﬁU
2 68';94-(“)()

T 2.582e+000

2.376e+000
2.218e24+000
2.012e+000

1.779e+000 -

1.564e+000
1.465e+000

. 296e+000
-1, 186e+000
1.005e+000
8.844e-001

5, 345001
5., 067e-001_

3.996e-001 _ T

g.294e—001
?.LIQE—OOI
4. 68Be—001
2.518e—001
. 921001

2.251e+000

1.745e+000 _

2.206e+000
2.67482+000

2. 105e+000
© 4, T86e+000 T 1.530e+000
4,621p+000

—2,200e¢oo1~—7;100atﬂu1-—-{:

‘.-OOE+00f__7,bQﬁE+001

Z.400e+001
2.500e+001
2.600e24001
2.700e+001
Z.800e+001

2.900e+001

. 000e+001
I 0roe+00]
3. 200e+001
3. I00e+00]1

6.1992—001:_1.400é+OOf
e

3.500e+0017
3. 600e+001,

., 700e+001 .

,) Bﬂ()e-ﬂ—()ﬂ 1

F.900e+001

A4ﬁbOOe+UO1

4. 100e+001

4. 200001

~F 400e+001~'~
7. 600e+001 .
7 800e+001 s
8. 00G0e+001- -~
8. 200e+001 - -
8. 400e+001
8.5600e+001

—G B00e+00L T

- . 000e+001 -
9, 200e+001
©,400e+001 |
ﬂ?f%boé+tﬁd"—'
9.800e+001 ..
_1.090e+00‘~,
-1 .020e+002
1.040e+002
'1.060e+002
1.070e+002

-4 0Q0e+00T -

6.491=-001
1.162e+000
7.36Z2e-001

9. §I0e—001--

1.185e+000

1.139e+000 -

2.945e~-001 .

?, 636e—001
2.922e-001
3. 586e~-001
3. 035e-001

T5.792e-001
5.993e-001-.

4,.300e+001
4, 400e+001
4,500e+001
4, 600e+001
4. 7Q0e+00]-

BOOE+001
4 9DDet001

_.4.3110e+002 -
"1.1T0e+002 .
1.150e+002
1.170e+002 -
D 1.190e+002
TY.210e+00Z

..'1-,._.-.09*’00"
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FABRIC TESTING

U S Polymeric
NAS8-36298
U.S. POLYMERIC O.E. 71108
SWB-8 Fabric for NASA Lot# 3
ia. Breaking Strength, 1lbs/in, WARP #3-1
ASTM D1682 PICK 693
CENTER 73
PLAIRN a9
AVG. 77
ib. Breaking Strength, 1lbs/in, FILL
ASTM D1682 PICK 35
CENTER 23
PLAIN 22
AVG. 26.7
2a. Carbon Assay, %
MDQAI 5560 PICK 99.9
CENTER 99.9
PLAIN 99.9
AVG. 99.9

2b. Hydrogen Assay, %

MDQAI 5560 PICK <.01
CENTER <. 01
PLAIN <. 91

AVG. EST .001

2c. Nitrogen Assay, %X

MDQAI 5560 PICK 0.1
CENTER 2.1
PLAIN 2.1
AVG. .1
3. Visual Inspection See Chart 3A -
QCi-102
4. Specific Gravity, Units
PTH-84 1. 7060
1.7116
1.7664
AVG. 1.728
5. pH, Units
CTM-24B S.e
Elo
AVG. 9.0
6. TGA, °C at S0% Weight Loss SET UP #2
CTH-51 (AIR) #3-1 794

See Chart 6A
HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 » (714) 548-1101 » TWX (910) 595-1130 « FAX # (714) 549-2858-5-2437



SWB-8 Fabric for NASA Lot#

7a. Atowmic Absorption, ppw
CTN-53B Na
K
Ca
Mg
Li
AVG.

7b. Moisture Content, %
CTM-53B

7c. Ash Content, %
CTH-53B

8s. Filawment diameter, microns, WARP
S.E. M. procedure
(diameters are an average
12 wmeasurements)

8b. Filawment diameter, wmicrons, FILL
S.E. M. procedure
(diameters are an average
of 10 wmeasurewents)

9a. Thread Count, per inch, WARP
PTM~-5SA

AVG.
9b. Thread Count, per inch, FILL
PTH-5A
AVG.
10a. Areal wveight as received, gwm/4x4
PTH-3A LEFT
CENTER
RIGHT
AVG.
1®b. Volatiles as received, X%
PTM-3A ‘ LEFT
CENTER
RIGHT

AVG.

Page 2 of 3

3

#3-1
7
2
146
e
—2
155

Q. 0002
2. 032

#3-1
AVERAGE 8.79
Minimum 8.5
Maximum 11.45
Std. Dev 1.11

#3-1
AVERAGE 10.83
Minimum 6.55
Maximum 15. 50
Std. Dev 2.76

36.8

2.935
2.942

2:924
2.934

C24
.37

.35



Page 3 of 3

SWB-8 Fabric for NASA Lot# 3

S W D O e R e ————

10c. Weight Change on Acetone Wash, % #3-1
PTHM-3A LEFT -.34
CENTER -. 24

RIGHT —. 07

AVG. -. 22

U.S. Polyweric

Hamid M. Quraishi, HNanager
Quality Assurance Departwment
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FM 5834

PREPREG TESTING

U. s.

NAS8-36298

NASA LOT#

U.s.pP.

POLYMERIC O.E.71108

Page 1 of 4

LOT# D@9233

l1a. Resin Content,
CTM-6D

1b. Filler Content,

CTM-6D

ic. Cloth Content,
CTM-6D

Soxhlet,

Soxhlet,

Soxhlet,

2. Volatile Content, X

PTM-17B

3. Flow, %
PTHM-19G

4. Resin Content,
PTH-16F, Type

S. Tack, 1lbe
PTH-80

6. Gel Tiwe,
PTN-20E

HITCO MATERIALS DIVISION
P4

Dry basis,
I

seconds

%

%

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

NASA LOT#

NASA LOT#

ROLL#1-S
35.9

37.3

37.1

36.8

3 AVERAGE

15.1
15.7
15.6
15.5
3 AVERAGE

45.0
47.0

15.3
13.2
12.1
13. 5
3 AVERAGE

38.9
38.3
39.1
38.8
3 AVERAGE

38
3 AVERAGE

207

ROLL#2-S
37.6
37.3
36.9
37.3
37.0

15.8
15.7
5.5
15.7
15.6

46.6
47.0

39.3
39.5
39.0
39.3
39.0

35
37

197

3 AVERAGE 202

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 » (714) 549-1101 » TWX (810) 585-1130 « FAX # (714) 549-2858-5-2437



Page 2 of 4

FM 5834 NASA LOT# 3 U.s.pP. LOT# D®9233

7a. Atomic Absorption, ppm ROLL#1-S ROLL#2~S LOT#3 AVG.
CTM-5S3B Na 12 18 15
K 2 2 2
Ca 12 19 16
Mg 1l 1 1
Li ] 2 ]
TOTAL 27 40 34
7b. Moisture Content, % ROLL#1-S ROLL#2-S
CTM-53B 2.90 2.84
NASA LOT# 3 AVERAGE 2.87
7c. Ash Content, % .03 . 26
CTH-S3B NASA LOT# 3 AVERAGE .04
8. TGA, % Weight Loss at 500°C 7.9 5.7
CTM-51 (Nitrogen) NASA LOT# 3 AVERAGE 6.8

See chart 8A-8B

9. DbSC, °C ROLL#1-S ROLL#2-S LOT#3 AVG.
CTM-50A Firet Tewmp 177 178 178
Second Temp 239 240 240

See Chart 9SA-9B

1. Infrared (IRZB) Baseline 1.13 1.14 1.13
cTH-21C
See Chart 10A-10B

11. Environmental History Date manufactured: 3@ April 1986
Packaged in: Polyethylene bag
Date shipped: Test lot not

shipped
12. Specific Gravity, Cured, Units ROLL#1-S ROLL#2-S
ASTH D792 1.507 1.518
1.513 1.518
1.512 1.519
AVG. 1.511 1.518

NASA LOT# 3 AVERAGE 1.514

13a. Tensile Strength, ksi, WARP 30. 96 32.05
FTHS 406-1011 31.06 31.34

30.11 28.85

30. 00 32.67

30.5¢ = 30.13

AVG. 30.53 31.01

NASA LOT# 3 AVERAGE 30.77



13b.

13c.

14a.

14b.

15a.

15b.

FM 5834 NASA LOT#

3

u.s.p,

Page

LOT# D@9233

Tensile Modulus, WARP

FTMS 406-1011

mei,

Tensile Elongation, X, WARP
FTMS 406-1011

Flexural Strength, WARP

FTMS 406-1031

kai,

Flexural Modulues, WARP

FTHS 406-1031

mei,

Compressive Strength, ksi,

FTMS 406-1021

Compressive NModulus,
FTMS 406-1021

mead,

WARP

WARF

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

ROLL#1-S
S5.89

S.72

5.91

6.10

6. 00

S.92

3 AVERAGE

.61

.70

.60

.58

6@

.62
3 AVERAGE

41.31
44. 88
44. 58
42.05
45.52
43.67
3 AVERAGE

4.83
4.92
4.62
4.72
4.95
4.81
3 AVERAGE

30. 96
25.71
33.69
31.41
27.82
29.92
3 AVERAGE

5.92
6. 05
S.92
6.09
6. 56
6.11
3 AVERAGE

3 of 4

ROLL#2-S
6. 49
6.38
6. 26
6.57
6. 37
6.41
6.17

.50
.52
.45
.54
£43
. 50
.56

44. 22
46. 20
47. 34
47.71
47.47
46. 59
45. 13

S5.16
5.32
5.69
S.73
5.59
S. 50
5.15

23.95
32. 44
33. 45
25. 35
28.80
28. 80
29. 36

6.14
6.54
6.98
6.93
7.39
6.80
6.45



FM _583

4 NASA LOT# 3

Page 4 of 4

16. Double Shear St
FTHMS 406-1041A

17. Barcol Hardness
ASTM D-2583

(Average of 10 determinations)

18. Remidual Volati
PTH-98

19. Resin Content,
CTH-14B

20. Acetone Extract
CTH-18A
21a. CTE, in/in *F
PTM-61B
2ib. CTE, in/in
PTH-61B

rength,

, Unite

les, %

Pyrolysis,

ion, %

with PLY

sF Croes PLY

kei

%

U.s.P. LOT# D@®39233
ROLL#1-S ROLL#2-S
4.10 3.98
4.01 3.81
3.88 3.63
3.30 4.21
3.74 4.32
AVG. 3.80 3.99
NASA LOT# 3 AVERAGE 3.90
73.1 73.0
NASA LOT# 3 AVERAGE 73.1
1.66 1.70
1.73 1.71
1.76 1.66
AVG. 1.72 1.69
NASA LOT# 3 AVERAGE 1.70@
36.33 31.71
35.34 31.71
33.74 31.94
AVG. 35.14 31.78
NASA LOT# 3 AVERAGE 33.46
1.06 1.02
1.27 .77
1.02 1.25
AVG. 1.11 1.1
NASA LOT# 3 AVERAGE 1.06
1.3 .65
. 00 . 00
AVG. .52 .33
NASA LOT# 3 AVERAGE .42
9,64 8.61
11.20 9,57
AVG. 10.42 9. 09
NASA LOT# 3 AVERAGE 9.76
See Chart 21A-21B
U.S. Polymeric
Hamid M. Quraishi, Hanager

Quality Assurance Department
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FILLER TESTING
NAS8-36298
U.S. POLYMERIC O.E. 71108

iller Lot fo ASA Lot#

1. Carbon Content, % SAMPLE
QAI-5560 #4-1 #4-2 #4-3
99,75 99. 57 99.17
NASA LOT# 4 AVERAGE 99.5@
2. Ash Content, ¥% . 905 . 200 .0l
PTHM-71B £ 9021 £ @015 + 905
AVG. .013 . 208 . 008
NASA LOT# 4 AVERAGE .010
3. Atomic Absorption, ppm #4-1 #4-2 #4-3 LOT#4
CTM-53B AVG.
(Values are average of Na 2.0 2.0 1.0 1.7
2 determinations) K 1.5 2.0 1.0 1.5
Ca 1.5 .5 1.5 1.2
Mg 1.0 1.0 2.0 0.7
L1 Q.0 2.0 2.0 2.0
TOTAL 6.0 5.5 3.5 S.0
3a. Moisture Content, %X 2.018 . 005 2.010
CTn-S3B 2. 030 Q.0915 @.0215
AVG. ©.024 2.010 20.013
NASA LOT# 4 AVERAGE 0.016
3b. Ash Content, %X 2. 205 @. 005 2. 000
CTHM-53B 9. 000 2.9005 Q. 0002
AVG. ©.003 9. 005 2. 000
NASA LOT# 4 AVERAGE 0.003
4. pH, Units 4.70 4.80 4. 80
ASTH D1512 - 4.80 4.85 4.65
AVG. 4.75 4.82 4.72
NASA LOT# 4 AVERAGE 4.76
S. Particle Size, wicrons AVG. .42 .38 .43
S.E. M. procedure Haximum « 56 .73 <70
(Average values are Minimum .20 . 20 «23
of 10 determinations) Std. Dev . 08 . . @5 .28
NASA LOT# 4 AVERAGE SIZE .41
6a. TGA, *C st 50% Loss=s 701 688 697
cTN-51 NASA LOT# 4 AVERAGE 655
HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 » (714) 54¢-1101 » TWX (810) 585-1130 ¢ FAX # (714) 549-2858-5-2437



Page 2 of 2

ller Lot for SA Lot#

6b. TGA See Charts 6A-6C
CTHM-51
7. Particle Size Distribution See Charts 7A-7C
CTn-72
7a. Particle Size, wmicrons g4-1 24- 2#4-3
CTM-72 <94 .79 .98
1 94 : 82 £+ 91
AVG. .94 . 80 .94

NASA LOT# 4 AVERAGE .89
U.sS. Polymeric

Ao M Qo

Hawid M. Quraishi, Manager
Quality Assurance Department
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10.
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RESIN TESTING

NAS8-362

98

Polymeric O.E.

Page 1 of 2

71108

91LD Resin Lot for NASA Lot# 4

Resin Solide, %

PTH-7C

Specific Gravity @ 25+C

PTM-29C
Viscosity, Brookfield, cps. @ 22.8°C
PTHM-14C
Gel Time, wmin:sec

PTH-47B

Atomic Absorption, ppm

CTN-S3B

Volatiles, Gas Chromatography

CTM-55

TGA, % Weight Loss at 500°C
CTM-51 (AIR)

DSC, temperature eC
CTM-S0OA

HPLC
CTH-49A
GPC, Average molecular wt.

CTM-49A

pH, unite
CTM-1B

HITCO MATERIALS DIVISION

700 E.

DYER ROAD, SANTA ANA, CALIFORNIA 82707 ¢

AVG.

Ca
Hg
Li
AVG.

(714) 549-1101 ¢ TWX (910) 5951130  FAX # (714)

3:10

|0QNP.-(:)

N
' 3

See Chart 6A

8.1 (U.S.P.)

See Chart 7A
186
See Chart 8A

See Chart SA

1964

See Chart 10A

8.2

549-2858-5-2407



12.

13.

14.

15.

Page 2 of 2

91LD Resin Lot for NASA Lot# 4

Phenol Content, %
CTM-55 Appendix 1

Chang’s Index, wml.
CTM-5B

RDS, Miniwmum Viecaosity, cps.
CTM-57A

NMR
Vendor procedure

#4-1
11.57

11.69
AVG. 11.63

24.5

Min. Viec. eC
#4-1 323 105
See Chart 14A

See Chart 15A

U. S. Polymeric

oM Qe

Hamid M. Quraishi, Menager
Quality Assurance Department



TYPICAL GAS CHROMATOGRAPH SET-UP

Operator

Column

fength

Dis.

Liquid Phase AT loo0
. sl

Support

Nesh Kol
Carrier Gas

Rotameter

inlet PressEpsig

Rate 22— mi/min

CHART SPEED o ——
SAMPLE =
Size __ﬁ‘.l_r%—

Date IA!II‘XL

Detector

Yoltage

Sensit.

Flow Rates, mi/min
Hydrogen .60 AirEL
Scavengl
Split =
Temperature, °C
Det. 2C |
Column fnitisl
Final

m.:s‘f%
sotont {H&

ni, 220

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEQH

ETHANOL
MECLZ
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

RETENTION TIME (MINS.)

FEWWHE -
OCONOO0LENKO®
00 W oo W U1 00 00

15.03
17.98
19.6

22.08

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.

ORIGINAL PAGE 9‘3
OF POOR QUALITY
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TIME At

ODRTE: 127117
OFERATOR: AG
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DELRY TIME: @ ne
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OE":AGSNE;:-:‘

O POOR QUALITY

PART NO. 990088 CHART 3A

RUN NO____DATE[p23-2( |T-AXIS DTA-DSC

OPERATDR___ALLKC __|scaLE. °C/in_50 SCALE. °Crin 5.0 _[S~

SAMPLE: ' _ {1PROG. RATE. sc/min 20’ 1 — - tmeal/eecsin
- - 4 {HeaT oo =180 = JWEIGHT, mg—fe:l

aTv_ M2 e Vot lsHiFT, in 0 - 1aeFerencE

-1 - nlum Sfc i

FLow RATE 40 nd {auia

' @UPND Instruments

T T ] ! 1
1
t
- ! [
T I ]
L
.- \ : 1
T 1 N
| ‘ i i
4 ¥ <
. T t
1 [
4 T
. T
x ‘
1 11
i 11 B
1
J z
; N
1 R
ol T
1 v
. ; ] .
w i '
I—D’ T
q m— 4 L
E .
|
< VA ' ,
; ] ' —
0 | it 7 il
4 {
g 350
o) 45"!‘%! IENENEE .
)] — ALIBR TASC
q {
s * =
i
| :
I
- —
= :
A 1
i i
' i
-0 850 -- 400 : 150 ) 200 250 300 IC

- - ‘ TEMPERATURE. °C {CHRC



CRICIEISY = 0 e CHART 9A

OF POOR QUALITY
FILE A:FHENDI3.HDR TAKEN 09-05-1986 14:53:19

e 32 b de M AREA FERCENT REFORT 26 3 - B I I

*w********{-**{-****************************************************************

Sample Name: 91iLD,4-1,C=7.02 Operator Initials: JGZ *
ate: 09-05-1986 14:53:19 Method: FHENDLIC DATA FILE: A: PHEND33.FTS *
terface: 4 Cycle#: 33 Channel#: O Vial#: N.A. *
Starting Feak Width: 10 Threshold: .01 *
*“****************************************************************************
Instrument Type: BECKMAN HFLEC Column Type: MICROEONDAFAL. C-18 *
Splvent Description: THF /WATER, 2:1 BY WEIGHT *
Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector O: 220NM/ . SAU Detector 1: *
Misc. Information: LENGTH=25 *
-******************************************************************************
it rting Delay: 0. 00 Ending Retention Time: 10.00
‘K Ret Feak Area B Peak Normalized Area/
o Time Area A L Ht. A Height
> 1.78 124818 73.2381 2 5258 100, 000 23.7
4 2.00 45610 26.7619 2 4379 36.541 10.4
Tc.al Area: 170428 Area Reject: 1000 One sample per 1.000 sec.
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«x* Calibration
Calibration Name:
Micec Information:

Fit Type: 3

Log Mol Wt = A + Bx
A= 2.532977 B=
Coefficient of Dete

GPC CALIBRATION PLOT

Data ***

4+ Cx~2 + Dx"3 -
D= 3.606432E-02

2.115815 C= -.5646524
rminations? 0.9902

Ret Time

3.50
4.33
4.83
5.09
6.00
7.17
7.50

Molecular Weisht

Log Mol Wt

350CG0 4,544
15000 4.176
3600 3.556
2350 3.371
8§70 2.756
92 1.964
72 1.857
Log Mol Wt CPC CALIBRATION PLOT
5 N
w o ]
‘e =
o [ _
I E =
w = _]
2 = —
18 ::: _
| | | | ]
1
® 2.8 1.8 4.0 5.0 6.8 7.8 0.8

Retention Time or Uolume



CHART 10A
6~y FILE A: GFC38.HDR TAEEN 08-06—-1986 13:14:48
~ 6 D FE PE P FE FE W GFC FQEZF?CJFQ1' 26 - PE P W M e I

i 2 ﬁ***************i****************&*&****************************************

. wample Name: 91LD 4-1 CIC Operator Initials: GEF *
. Date: 0B-06-1966 12:51: 25 Method: pATA FILE: A:GFC3B8.FTS *
nterface: S Cycle#: 8 Channel#: © Vial#: N.A. »
tarting Feak Width: &0 Threghold: © *
-******************************************************************************
Instrument Type: HFLC/BECEMAN Column Type: ULTRASTYRAGEL 500A *

: Solvent Description: THF *
¢ Dperating Conditions: T=35C FLONRATE=2.0ML/MIN *
£ Detector O: 254NM/ . 1RV Detector 1: *
t Misc. Information: CQLIBRATION/GPC *
12 ****************************************************************************

3tarting Delay: 0. 00 Erding Retention Time: 10.00
~: ibration file: GFCFHEN
4c ecular wWeight pistribution Aver ages

faseline TIMES: 3.85 to 10. 00 MWz 22295 to 2
Frrcess TIMES: .BS to 10.00 MW: 22295 to 2
Tc al Arga: 154005
Mw— 1964
Mn= 248
My Mn= 7.5074
M: 5285
M= 1673
% fArea Log Mol Wt vs. Areaz-Cum’ Cum #
3 TT T 1 t1118R IR pniall T pnll pﬂllil T 188
—
i 58
-1 25
TS| hHllll hnllll 1 )
Mol Wt 5 4 2 i 8
‘“ 18 18 18 19 16 18
CRGNDT oL
OF POUR LUALATY
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e P 4
— e et

No. :

Erperunent .3,
T He: oo came mommmo e = A ———
NASA F!NCERPRINT VISCDSITY PRUFILE VIL‘D‘T(ES (N - -B-B@_’;.’« NASQ LBT4 1 ﬁSP#_u 'i/E =

e —

0 =ratoF——iCRISTINﬁ P.‘:_: —— - — = __ A n - ——M _‘ i

D-te and T:me WEdnesday,mugus’c

0, srating node‘w‘ “DYNAMIC

S:?ep Type CURE“"

Geometry : DISK & FLATE - - - - e e e ST AS T
' RADIUS "3 7 ‘25000 L e T e e
- TOTBAR T e 0. 50 - N e e ,
N otes .- TS - __—_._
AGE 1S T D LT
ORIGI PARGT - ] ) - izm e - =
OF POO QUALITY _ [ -




PR T Preariiietit P

145A FINGERPRINT UISCDSITY PROFILE QILD-ﬁECIN B -B&3 NASA 10T4-1 USP#359=9/8

—————————————— T — — — — — i -

. 7 TETAw T TETAT . ETA" - _ TDRDug”_” —— TIME ——-  TEME. .
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U S Polymeric

u.s.

FABRIC TESTING

NAS8-36298

POLYMERIC O.E.

71108

SWB-8 Fabric for NASA Lot# 4

la. Breaking Strength, 1lbse/in,

ASTM D1l682

ib. Breaking Strength, 1lbsa/inch,

ASTM Dles82

2a. Carbon Assay, %
MDQAI 5560

2b. Hydrogen As=say, %
MDQAI 5560

2c. Nitrogen Assay, ¥
MDQAI 5560

3. Visual Inspection
QCi-102

4. Specific Gravity, Units
PTN-84

A
, 77?2 HITCO MATERIALS DIVISION
L

WARP
#4-1
PICK 71
CENTER 70
PLAIN 73
AVG. 71.3
FILL
PICK 45
CENTER 46
PLAIN 49
AVG. 46.7
PICK 99.9
CENTER 99.9
PLAIN 99.8
AVG. 99, 87
PICK <.01
CENTER <. @1
PLAIN <. 01
AVG.

PICK

CENTER

PLAIN
AVG.

AVG.

24-2
66
el
64
70.3

28
32
33

B

99. 57

.01
<. 01
<. ol

EST .001 EST .004

See Charts 3A-3B

1.6601
1.6854

1.6341
1.660

.2
'2

2

.2

1.6328
1.6741

1. 7502
1.686

Page 1 of 3

LOT4 AVG
68.5
75.5
€8.5
70.8

99.75
99.75

89. 65
99.72

EST . 006
EST .001

EST . @921
EST .03

.15
+15
215
.15

1.6465
1.6798

. 6922
1.673

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 * (714) 549-1101 » TWX (910) 585-1130 * FAX # (714) 549-2858-5-2437



S.

6.

78.

7b.

7c.

8n.

8b.

Sa.

Filament diameter, wmicrons, WARP

SWB-8 Fabric for NASA Lot# 4
pH, Units
CTM-24B
#4-1 #4-
6.4 8.4
6.2 8.4
AVG. 6.3 é.4
TGA, °*C at 50% Weight Losas SET _UP# 1
CTH-51 (AIR) #4-1 869
See Chart 6A-6B
Atomic Absorption, ppm
CTH-53B #4-1 24-2
Na S 8
K 2 1
Ca 17 180
Mg 1 1
Li _e ]
AVG. 25 190
Moigture Content, X . 010 . @325
CTH-53B
Ash Content, X . @25 . 203
CTH-53B

Page 2 of 3

LOT4 AVG
7.4

2.3

7.35

SET UP# 2
#4-2 652

LOT4 AVG

v
OO*P"O
CECACNTES

108

.017

.114

S.E.M. (Diameters are an average of 10 meagsurements)

AVERAGE 9.55
Minimuwm 7.85
Maximum 10,95
Std. Dev @.95

Filament diameter, microns, FILL

9. 34
6. 90
10.90
1.19

9. 44
6. 90
10.95
1.06

S.E.M. (Diameters are an average of 10 measurements)

AVERAGE 10. 03
Minimum 8.00
Maximum 13.75
Std. Dev 1.75

Thread Count, per inch, WARP
PTHM-5A

24-1)
37
38
38
37
a7

AVG. 37.4

33.0

OT4_AVG
35.0

35.5
35.5
35.0

35.0
35.2



Page 3 of 3

SWB-8 Fabric for NASA Loté# 4

9b. Thread Count, per inch, FILL

PTHM-SA
#4-1 #4-2 LOT4_AVG
39 35 37.0
39 36 37.5
39 35 37.0
39 35 37.0
37 35 36. 2
AVG. 38.6 35.2 36.9
10a. Areal Weight as received, gm/4x4
PTM-3A
LEFT 3.195 2.798 2.997
CENTER 2. 866 3. 364 3.115
RIGHT 3.120 2.746 2.933
AVG. 3. 060 2.969 3.015
1@b. Volatiles as received, X«
PTM-3A
LEFT .31 .32 .32
CENTER .38 .39 .39
RIGHT 45 =11 pu=1"1
AVG. .38 .42 .40
10c. Weight change on Acetone waseh, %
PTM-3A
LEFT -.31 -. 50 -. 41
CENTER -.39 -.39 -. 39
RIGHT -.13 -, 07 =310
AVG. -. 28 -. 32 -.30

U.S. Polymeric

Hamid M. Quraishi, MNanager
Quality Assurance Departwment
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FM 5834

PREPREG TESTING

NAS8-36298

U.S. POLYMERIC 0O.E.71108

NASA LOT® 4

u.s.pP.

Page 1 of 4

LOT# D@S314

ia. Resin Content,
CcCTH-6D

ib. Filler Content,

CTH-6D

i1c. Cloth Content,
CTM-6D

Soxhlet,

Soxhlet,

Soxhlet,

2. Volatile Content, %

PTHM-17B

3. Flovw, %
PTH-19G

4. Resin Content,
PTHM 16F, Type

S. Tack, lbs
PTH-80

6. Gel Time,
PTM-20E

HITCO MATERIALS DIVISION

Dry basis,
II

seconds

%

%

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 ©

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

NASA LOT#

NASA LOT#

ROLL#1-S
40.0

40.3

41.2

40.5

4 AVERAGE

17.6
17.8
18.2
17.9
4 AVERAGE

42. 4
41.9
40. 6
41.6
4 AVERAGE

b b >

> W N

>
W

4 AVERAGE

16.7
19.8
19.@
18.5
4 AVERAGE

38.3
39.5
39.3
39.0
4 AVERAGE

20
4 AVERAGE

67
4 AVERAGE

ROLL#2-S

31.1

31.6
32.1
31.6
36.1

13.7
13.9
14. 2
13.9
15.9

S5.2
54.5
$3.7

(714) 549-1101 » TWX (810) §95-1130 ¢ FAX # (714) 549-2858-5-2437



Page 2 of 4

FM 5834 NASA LOT# 4 U.S.P. LOT# D@9314

7a. Atomic Absorption, ppm ROLL#1-S ROLL#2-S LOT#4 AVG.
CTH-53B Na 11 S 10
K 3 2 3
Ca 42 148 95
Mg 1 1 1l
L1 —2 ] -}
TOTAL 57 160 109
7b. Moisture Content, % ROLL#1-S ROLL#2-S
CTH-5S3B 3. 30 3.11
NASA LOT# 4 AVERAGE 3.21
7c. Ash Content, % «12 . @9
CTN-5S3B NASA LOT# 4 AVERAGE .11
8. TGA, % Weight Loss at S00-C 6.4 a.a
CTM-51 (Nitrogen) NASA LOT# 4 AVERAGE 7.6

See chart 8A-8B

9. DbsSCc, °C ROLL#1-S ROLL#2-S LOT#4 AVG.
CTH-5S0A Firet Temp 181 179 180
Second Temp 240 240 240

See Chart 9A-9B

10. Infrared (IRZB) Baseline 1.15 1.15 1. 15
CTn-21C
See Chart 10A-10B

11. Environmentel History Date manufactured: 3@ June 1986
Packaged in: Polyethylene bag
Date shipped: Test lot not

shipped
12. Specific Gravity, Cured, Unite ROLL#1-S ROLL#2-S
ASTM D792 1.487 1.479
1.500 1.448
1. 508 1.469
AVG. 1.498 1.466

NASA LOT# 4 AVERAGE 1.482

13a. Tensile Strength, kei, WARP 31.51 28. 60
FTMS 406-1011 34.97 27.23

31.51 24.11

32.92 27.0@3

35.03 27.60

AVG. 33.19 26.95

NASA LOT# 4 AVERAGE 30. 07



13b.

13c.

14a.

14b.

15a.

15b.

FM _S5834 NASA LOT#

4

u.s.pP.

LOT#

Page 3 of 4

D@9314

Tengile Modulus, WARP

FTMS 406-1011

wmei,

Tensile Elongation, X%, WARP

FTMS 406-1011

Flexural Strength, WARP

FTHS 406-1031

kei,

Flexural Modulus, WARP

FTHS 406-1031

mai,

Compressive Strength, ksi, W
FTHS 406-1021

Compressive MNodulus, WA

FTHMS 406-1021

meli,

ARP

RP

AVG.

NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

AVG.
NASA LOT#

ROLL#1-S
5.35

5. 06

4.78

4. 84

4.97

S.00

4 AVERAGE

. 60
.73
.69
.69
73
.69
4 AVERAGE

S51. 44
52. 66
49. 60
47.30
48.18
49. 84
4 AVERAGE

4.74
4.70
4.53
4.65
4.63
4.65
4 AVERAGE

35.39
32.90
29.18
31.58
33,41
32. 49
4 AVERAGE

5.03
5.35
4.91
5.04
.12
5.09
4 AVERAGE

ROLL#2-S
4.60
4.78
4.65
4.62
4.79
4.69
4. 84

.70
.66
.57
.66
. 64
.65
.67

41.27
42.60
44,93
42.82
49.18
42. 36
46. 10

4.57
4.84
4.62
4.69
4.58
4.66
4.66

27.97
28. 64
26.77
28.78
25.58
27.55
30.02

4.75
4.80
4.54
4.77
4.74
4.72
4,91



16.

17.

i8.

19.

20.

21a.

21b.

FM S834 NASA LOT# 4

U.s.P.

Page 4 of 4

LOT# DO9314

Double Shear Strength, ksi

FTNS 406-1041A

Barcol Hardness, Unite
ASTH D-2583

(Average of 10 determinations)

Residual Volatiles, X%
PTH-98

Reein Content,
CTM-14B

Pyrolysis, %

Acetone Extraction, %
CTHM-18A

CTE, in/in *F with PLY

PTHM-61B

CTE, in/in *F Cross PLY

PTHM-61B

AVG.

NASA LOT#

NASA LOT#

" AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

See Chart

U. 5a

ROLL#1-S
3.48

3.28

3.49

3.33

3.20

3.36

4 AVERAGE

7e.2
4 AVERAGE

2.22
2.21
2. 32
2.25
4 AVERAGE

38.65
37.14
38. 38
38. 06
4 AVERAGE

4.77
S5.29
S.63
5.23
4 AVERAGE

1.56
1.46
1.51
4 AVERAGE

14.99
8.98
11.99
4 AVERAGE

21A-21B

Polymeric

ROLL#2-S
2.96
3.14
3.16
3.04
3.12
3.08
3.22

14. 49
11.42
12.96
12. 47

doa Qo

Hamid M.

Quraishi,

Manager

Quality Assurance Department
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U S Polymeric

FILLER TESTING

NAS8-36298
U.S. POLYMERIC O.E. 71108
iller Lo =] SA # 5
1. Carbon Content, % SAMPLE
QAI-5560 #5A-1 #SA-2
99. 27 99. 36
NASA LOT# S AVERAGE
2. Ash Content, X% 2. 000 0.011
PTH-71B Q. 220 Q. 905
AVG. ©.000 2. 008
NASA LOT# S5 AVERAGE
3. Atomic Absorption, pp®w #5SA-1 #5A-2
CTN-53B
(Values are average of Ka 18.5 18.0
2 determinations) K 2.0 2.0
Ca 2.0 2.0
Mg 2.0 2.0
L1 2.0 2.0
TOTAL 22.3 22.0
3a. Moisture Content, % .010 . 000
CTK-S53B £ 921 . 000
AVG. .016 . 000
NASA LOT# S AVERAGE
3b. Ash Content, % 0. 000 2.010
CTHM-53B Q.015 2.015
AVG. ©0.008 2.013
NASA LOT# S AVERAGE
4, pH, Units 5.25 5. 33
ASTHM D1512 S5.49 S. 50
AVG. 5.32 S. 52
NASA LOT# S5 AVERAGE
5. Particle Size, wicrons AVG. . 50 .45
S.E.N. procedure Maximum .99 .79
(Average values are Minimum .16 . 20
of 20 determinations) Std. Dev .27 .15

Page 1 of 2

#5A-3
99. 28
99. 30

2. 205

Q. 020
2.012

2. 007

#3A-3

G(9§)N|D
oo Uneb

23.5

. 200
L 000
. 000
. 005

2.0925
2.210
©.018
2.013

5.55
3.60
5.58
S. 47

. S0
.88
.20
.19

NASA LOT# S AVERAGE SIZE .48

6a. TGA, *C at 50% Loss

837

8709

880

CcTN-51 NASA LOT# S AVERAGE 862

HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 » (714) 549-1101 « TWX (910) 5951130 * FAX # (714) 549-2858-5-2437



Page 2 of 2

Filler Lot for NASA Lot# S
6b. TGA See Charts 6A-6C
CTHM-51
7. Particle Size Distribution See Charts 7A-7C
CTH-72
7a. Particle Size, microns #5A-1 #5A-2 #5A-3
CTH-72 .90 . 90 1.08
1.00 . 88 .98
AVG. .95 . 89 1.03

NASA LOT# 5 AVERAGE .96
U.S. Polymeric

Hamid M. Quraishi, Manager
Quality Assurance Department
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91LD Resin Lot for NASA Lot# S
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Page 1 of 2
RESIN TESTING
U S Polymeric NASB-36298
U.S. Polymeric O.E. 71108

91LD Resin Lot for NASA Lot# S

(Note sample SA vas used for production. Sample 5-1
vas tested, but not used for production).

1. Reein Solids, % #5-A #5-1
PTH-7C 70.7 72.0
7.6 71.6
70.7 71.6
AVG. 70.7 71.7
2. Specific Gravity @ 253°C 1.138 1.139
PTM-29C
3. Viscosity, Brookfield, cps. e z22.8+C 1500 1500
PTM-14C
4. Gel Time, min:sec 3:06 3:50
PTH-47B
S. Atomic Absorption, ppm Na 3.5 4
CTN-53B K .5 o
(Valves are averages of Ca 2.5 "]
tvo determinations) Mg ©.0 i0
Li ©.0 _o
TOTAL 6.5 14
6. Volatiles, Gas Chromatography See Charts 6A-6B
CTM-5SS
7. TGA, % Weight Loss at 50@°C -- 8.4
CTH-51 (AIR)
See Chart 7B
8. DSC, temperature *C 171.5 188
CTHM-50A
See Chart 8A-8B
9, HPLC See Chart S9A-9B
CTM-49A
10. GPC, Average molecular wt. 2351 1902
CTM-4SA
See Chart 10A-10B
11. pH, unite 8.3 8.3
CTM-1B

/%’61 HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 e (714) 549-1101 ¢ TWX (910) 595-1130 ¢ FAX # (714) 549-2858-5-2407



12.

13.

14.

15.

Page 2 of 2

91LD Regin Lot for NASA Lot# S

Phenol Content, %
CTM-55 Appendix 1

Chang’s Index, ml.
CTHM-5B

RDS, Minimum Viscosity, cps.
CTM-57A

NMR
Vendor procedure

#5-A #5-1
11.94 11.83
11.74 11. 86
AVG. 11.84 11.84
24.8 24.8
Min. Visc. *C
#5-A 43 102
#5-1 =Y. 109

See Charts 14A-14B

See Charte 15A-15B

U. S. Polyweric

Hemid M. Quraishi, Manager
Quality Assurance Department



TYPICAL GAS CHROMATOGRAPH SET-UP

npeutor@_ﬁ_%__- Al hu_[ll.l.dzk_

Column Dutoctor_&.m__
Length = Yoltage
Dis. Sensily o
Liquid Phase Bl Flow Rates, mi/min
ORIWNAL PRGE 1S Spnori ',‘g"’“”"fﬂ‘“m
i svenge
OF POOR QUALITY Mesh Split
Carrier Gas_ He.  Temperature, 80
Rotameter Det. XL In]. L

inlet Pt ssEpsig Column initisl
lme_k?__ al/min Fimal

CHART SP Rate
SAMPLE Solvent T 1
Size Concn.

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS.)
MEOH .6
ETHANOL 1.18
MECL2 1.28
ACETONE 1.45
IPA 1.83
THF 3.08
ACETONITRILE 3.2
CRESOL 4.03
MEK 4,08
FURFURAL 15.03
TOLUENE 17.98
CHLOROBENZENE 19.6
PHENOL 22.08

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.
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FIMAL FULL SCALE My . =1000 . 00

sAMPLE - 21 LD S5-1
MI=C c=a . 10aZ16M5/nL
sAMPLE - @1 L0 51
TIME: @ 4% MISC. =i 1eazi1eNsS/HL
DATE: 12711/
OFEFATOR: JGI TIME: ©:48%
DATE: 12-11-8%
CRUN TIME: F@.ae MINUTES OFERATOR - JGZ
DELAY TIME @ @&
CHAH: @ FUM TIME. 3E

@ a@ MINUTES
_ DELAY TIME: @ 60
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CHART SA

4y FILE A:PHENOE1.HDR TAKEN 09-05-1986 14:03:53
ey PP MM AREA FERCENT REFORT B PE M D P M SE M

*'E***************************************************************************

Sample Name: 91LD,5A,C=7.13 Operator Initials: JGZ *
Date: 09-05-1986 14:03:53 Method: FHENOLIC pDATA FILE: A: PHENDZ1.FTS *
iterface: 4 Cycle#: 31 Channel#: O Vial#: N.A. *

« —arting Feak Width: 10 Threshold: .01 *
******************************************************************************
Instrument Type: EECKMAN HFLE Column Type: MICROEONDAFAK C-18 *
Solvent Description: THF /WATER, 2:1 BY WEIGHT *

Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector O: 220NM/.5AU Detector 1: *

Misc. Information: LENGTH=25 *

-*”****************************************************************************

itarting Delay: 0.00 Ending Retention Time: 10.00
4 3 Ret FPeak Area B Feak Normalized Area/
lo. Time Area % L Ht. % Height
1.70 66122 36.448B2 2 59215 100.000 12.7
o 1.78 65456 36.0814 2 S416 $8.993 12.1
4 2.05 49835 27.4704 2 4528 75.368 11.0
Tc al Area: 181413 area Reject: 1000 DOne sample per 1.000 sec.

£z

ORIGINAL FAGE %
OF POOR QUALITY
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CHART 9B

FILE A:FHEND32.HDR TAKEN 09-05-1986 14:25:51

S

B PE HE FE - PE P E AREA FERCENT REFPORT 6 W e P D P IE P

* K-***************************************************************************

Sample Name: 91LD,5-1,C=6.64 Dperator Initials: JGZ *
ste: 09-05-19B6 14:25:51 Method: FHENOLIC DATA FILE: A: PHENO32.FTS *
ater face: 4 Cycle#: 32 Channel#: O vial#: N.A. *
starting Feak Width: 10 Threshold: .01 *
*¥*****************************************************r**********************
Instrument Type: BECKMAN HFLC Column Type: MICROEBONDAFAK C-18 *
Solvent Description: THF /WATER, 2:1 BY WEIGHT *
Dperating Cornditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector O: 220NM/ . SAU Detector 1: *
Misc. Information: LENGTH=25 *
-******************************************************************************
;¢ 'rting Delay: 0.00 Ending Retention Time: 10,00
2k Ret Feak Area B Feak Normalized Area/
Jo. Time Area A L Ht. % Height
- 1.78 22964 72.5706 2 5196 100, 000 23.7
3 2.07 46477 27.4294 2 4293 37.797 10.8
Tc al Area: 169441 Area Reject: 1000 One sample per 1.000 sec.
ORIGIN".

OF POCR Gu/liTe



‘AN 0S40t

=3 IVIS HITH

‘AW ¥YOY 'S

mm mm
[ -
o \ o0
1 " L
N
q X
o
Z9r ‘08/S/6 °‘H/OW ¥9°8=3 ‘I-5 ‘01 18
«31V3S MO °NIW 00°00 0Ol °NIW 00°0  WOud 2EON3Hd=3114 vivad

)

)



%+ Calibration Data * %%
Calibration Name:
Misc Information:

Fit Type:

Log Mol Wt = A + Bx + Cx™2 + Dx"~3

A= Z.533977
Coefficient of Determination:

Ret Taime

3.50
4.33
4,83
5.09
6.00
7.17
7.50

B= 2.115€15 C= -.5646824
t.9902

Mcolecular Weight

GPC CALIBRATION PLOT

D= 3.€06432E-02

Log Mol Wt

35000 4,544
15000 4.176
3600 3.556
2350 3.371
sS70 2.756
92 1.964
72 1.857
Log Mol Wt CPC CALIBRATION PLOT
5 I
w [ -
ol —
[ =
I = -
w [ =
2 — !
w [ —
| | | | 1
i
18 2.8 3.8 4.8 c.0 6.8 7.8 8.8

Retention Time or Volume



222w GGFC REFORT

-
*****************************************

* Sample Name: 9/L0 S5A
date: 10-03-1986 09:47:41 Method:
Inter face: 2 Cycle#: 20
Starting Feak Width: 60 Threshold:

HPLC EECEMAN 334
THF

Instrument Type:

Solvent Description:
Operating Conditions:
Detector O:
Information:

254NM/ . 1AU
CALIERATION/GPC

T EEEEE:

Misc.

€

CHART 10A

D6 P Db PE- PE P

**************************************

Operator Imitials: FCE *
DATA FILE: A:GFC20.PTS *
Channel#: O Vial#: N.A. *
O *

Column Type:

R.T., FLOW RATE=2.0 ML/MIN

Detector 1:

‘:************************I-************************************************&**

ULTRASTYRAGEL TS0O0A

* *****************************************************************************

8§ arting Delay: 0.00 Ending Retention Time: 10.00
Calibration file: BGFCMIX
Molecular Weight Distribution Aver ages
E szeline TIMES: 0.05 to 10,00 MW: %565381040000 to I53268
P ocess TIMES: ©.05 to 10,00 MW: %565381040000 to IS3268
Total Area:s 186951
M = . 279
M= 128
Mw / Mn= 1.8398
M-= 408
~ % firea Log Mol Wt vs. frea—Cuwy Cun 7
18.9528 7T 1 1 1 AR ]”?’(-‘T T i””” 1 188
—~ 75
54
1 25
pgrit g 41 it 4 lHlll - lHllll 1 f
Mol Wt 4 3 2 1 8
18 18 18 18 18

ORIGINAL PAGE iS5
OF POOR QUALITY
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Of POOR QUELITY CHART 10B

b

ra FILE a: GFC29.HDR TAEEN 0OB-0L—1986 13: 183: 25
26 6 2w GFC REFORT M B P I N P -

é*********%f**if******** ******************* ********&***********************{-***

: Qample Name: iLD S-1 CIC Operator Initials: GEF *
: ate: 08-06-198&4 17:09: 02 Method: DATA FILE: A: BGFC39.FTS *
: .nterface: O Cycle#: 39 Channel#: O Vial#: N.A. *
: Starting Feak Width: 60 Threshold: O *
e ****************************************************************************
+ Instrument Type: HFLC/BRECEMAN Column Type: UL TRASTYRAGEL SO00A *
* Solvent Description: THF *
*® Operaling Conditions: T=35C FLOWRATE=2.O0ML/MIN *
L Detector O: 254NM/.1AU Detector 1: *
* Misc. Information: CALIERATION/GFC *

m*****************************************%*************1**********************
3t rting Delay: .00 Ernding Retention Times 10.00
~:_ibration file: GFCFHEN

Mplecul ar Weiaght Distribution Averages

B¢ ;eline TIMES: .89 to 10.00 MW: 22295 to 2

Fr jcecs TIMES: .85 to 10.00 Mi: 2295 to 2

Total Area: 200232

My'= 1902

M= z07

Mw /M= 9.1879

oo 5518

‘e 1597
7 firea Log Mol Wt vs. Area’-Cum? Cun
2.7 TTT T 1 PHIIII T pﬂllsl T PH]II eT*’pinuxn T 188

] [

58

_ /
/ // \\ -1 25
'

=

/
Uitdlj [lxh“llll 1 h“l'il j hHllll | hHllll | (4

= Mol Wt 5 4 3 2 1 B
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~ FABRIC TESTING
U S Polymeric
NASB8-36298
U.S. POLYMERIC O.E. 71i1es8

SWB-8 Fabric for NASA Lot# S

ia. Breaking Strength, lbs/in, WARP #5-1
ASTH D1682 PICK 45
CENTER 58
PLAIN 41
AVG. 48.0
ib. Breaking Strength, lbs/in, FILL
ASTM Dil682 PICK 106
CENTER - 82
PLAIN _73
AVG. 87.0
2a. Carbon Assay, %
MDQAI 5560 PICK 99.5
CENTER 99.3
PLAIN 99. 6
AVG. 99. 47
~ 2b. Hydrogen Amsay, X
MDQAI 55680 PICK <.01
CENTER <, 01
PLAIN . @1

AVG. EST .004

2c. NKitrogen Assay, %

MDQAI 5560 PICK .1
CENTER .1
PLAIN 4
AVG. .13
3. Visual Inspection See Chart 3A
QCi-~102
4. Specific Gravity, Units
PTH-84 1.70@55
1.6549
1.7169
AVG. 1.692
5. pH, Units
CTH-24B 6.3
é. 2
AVG. 6.25
6. TGA, °*C st 50X Weight Loss SET UP #1}
CTH-51 (AIR) #5-1 852
e. See Chart 6A
%z HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 o (714) 549-1101 » TWX (910) 585-1130 « FAX # (714) 549-2858-5-2437



SWB-8 Fabr

7a. Atomic Absorption, Ppp®m
CTHM-53B

7b. Moisture Content, %
CTH-53B

7c. Ash Content, %
CTHM-53B

8a. Filament diameter, microns,

S.E. M. procedure

(diameters are an average

10 measurements)

8b. Filawment diameter, microns,

S.E.NM. procedure

(diameters are an average

of 10 measurements)

9a. Thread Count, per inch,

PTM-5A

gb. Thread Count, per inch,

PTH-5A

Page 2 of 3

{c for NASA Lot# S

AC XLOI = ————————

#5-1

Na 11
K 1
Ce 130
Mg 1
Li ("]

AVG. 143

o. 000
@. @65
WARP 25-1
AVERAGE 10.17
Minimum 8.10

Maximum 11.55
Sstd. Dev 1.06

FILL #5-1
AVERAGE 10. 43
Minimum 9. 05

Maximum 11.90
Std. Dev 1. 00

WARP #5-1

AVG. 39.6

FILL

AVG. 36. 4

10a. Areal veight as received, gwm/4x4

PTM-3A

10b. Volatilese as received, %

PTM-3A

LEFT 3. 470

CENTER 3.353
RIGHT 3, 304
AVG. 3.376
LEFT .26

CENTER .36
RIGHT .48

AVG. .37
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SWB-8 Fabric for NASA Lot# 5

[ oA A A N L e e

10c. Weight Change on Acetone ¥Wash, X #5-1
PTHM-3A LEFT -. 40
CENTER -.27

RIGHT -. 06

AVG. -. 24

U.S. Polymeric

Hamid M. Quraishi, NManager
Quality Aesurance Department
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U S Polymeric

PREPREG TESTING

NAS8-35298

U.S. POLYMERIC O.E.71i1@8
FM S834 NASA LOT# S U.S.P.
ia. Resin Content, Soxhlet,
CTH-6D
AVG.
NASA LOT#
1b. Filler Content, Soxhlet, X
CTM-6D
AVG.
NASA LOT#
ic. Cloth Content, Soxhlet,
CTH-6D
AVG.
NASA LOT#
2. Volatile Content, X
PTH-17B
AVG.
NASA LOT#
3. Flov, %
PTH-196
AVG.
NASA LOT#
4. Resin Content, Dry basis, %
PTHM 16F, Type 1I
AVG.
NASA LOT#
S. Tack, 1lb=
PTK-80 NASA LOT#
6. Gel Time, smeconds
PTM-20E NASA LOT#

HITCO MATERIALS DIVISION

Page 1 of 4

LOT# D@9336

ROLL#1-S
42.4

42.5

42.5

42.6

S AVERAGE

18.3
18.4
18.6
18.4
S AVERAGE

39.3
39.1
38.5
39.0
5 AVERAGE

> 5w
o b

s
e

AVERAGE

9.1
10.0
9.6
9.6

S AVERAGE

41.6
43.5
42.1
42. 4
S AVERAGE

26
S AVERAGE

68
S AVERAGE

ROLL#2-S
41.0
39.4
38.8
39.7
41.2

18. 0
17.0
16.8
17.3
17.9

41.0
43.6

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 o (714) 549-1101 » TWX (810) 5951130 * FAX # (714) 548-2858-5-2437
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FM S834 NASA LOT# S U.S.P. LOT# D@S336

7a. Atomic Absorption, ppm ROLL#1-S ROLL#2-S LOT#S AVG.
CTH-5S3B Na 11 16 14
K 1 2 2
Ca 27 26 27
Mg 1 1 1
L1 2 ] ]
TOTAL 40 45 43
7b. Moisture Content, % ROLL#1-S ROLL#2-S
CTHM-53B 3.35 3.35
NASA LOT# 5 AVERAGE 3.35
7¢. Ash Content, % .24 .10
CTN-53B NASA LOT# S AVERAGE . 07
8. TGA, % Weight Loss at 500-C 6.4 7.3
CTH-S51 (Nitrogen) NASA LOT# S AVERAGE 6.9

See chart B8A-8B

9. DsC, *C ROLL#1-S ROLL#2-S LOT#5 AVG.
CTM-S0A Firet Temp 179 182 181
Second Temp 242 243 243

See Chart 9A-98B

10. Infrared (IRZB) Baseline 1.03 1.03 1.03
CTM-21C
See Chart 10A-10B

11. Environmental History Date manufactured: 25 July 1986
Packaged in: Palyethylene beag
Dete shipped: Test lot not

shipped
12. Specific Gravity, Cured, Units ROLL#1-S ROLL#2-5
ASTHM D792 1.498 1.503
1.498 1.508
1.497 1.503
AVG. 1.497 1.504

NASA LOT# S AVERAGE 1.501

13a. Tensile Strength, ksi, WARP 29.67 27.61
FTHMS 406-1011 29. 08 28.96

29. 48 28. 35

29.29 25.74

25.64 28.75

AVG. 28.63 27.88

NASA LOT# S AVERAGE 28.26



13b.

13c.

14a.

14b.

15a.

15b.

FHM 5834 NASA LOT#

S

u.s.P.

Page 3 of 4

LOT# D@9336

Tensile Modulus, WARP

FTMS 406-1011

msi,

Tensile Elongation,
FTHS 406-1011

%, WARP

Flexural Strength,'ksi, WARP
FTHMS 406-1031

Fiexural Modulus, m=msi, WARP

FTHS 406-1031

Compressive Strength, ksi, w
FTMS 406-1021

ARP

Compressive Modulus, mai, WARP

FTHMS 406-1021

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

ROLL#1-S
4.62

4.53

4.49

4. 37

4.53

4.51

5 AVERAGE

.73

.73

.73

.73

61

.71

S AVERAGE

44.67
40. 86
42.96
43.79
43.09
43.07
S AVERAGE

4.57
4. 50
4.39
4.60
4.91
4.59
5 AVERAGE

27.79
32.96
31.05
31.28
29.73
30. 56
S AVERAGE

4.52
S.07
4.87
4.91
4.68
4.81
S AVERAGE

ROLL#2-S
4. 38
4.80
4.81
4.47
4.7
4.63
4.57

.64
.70
.69
.73
+ 68
.69
.70

40. 65
39. 32
36.60
36. 85
37.97
38.28
40.68

4.47
4.76
4.19
3.96
4.36
4.35
4.47

29. 86
24.73
27.89
28.23
29.47
28.03
29.30

4, 89
4. 46
4,77
4.96
5.00
4.82
4.81
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FM_S834 NASA LOT# S U.S.P. LOT# D®9336

16. Double Shear Strength, ksi ROLL#1-S ROLL#2-S
FTMS 406-1@041A 3.83 3.13
3.78 3.43
3.73 3.54
3.40 2.77
3.86  3.33
AVG. 3.72 3.24
NASA LOT# S AVERAGE 3.48
17. Barcol Hardness, Units 70.6 70.9
ASTM D-2583 NASA LOT# S AVERAGE 70.8

(Average of 10 determinations)

18. Residual volatiles, %X 2. 22 2.29
PTH-98 2.18 2.04
2.22 2. 00
AVG. 2.20 2.11

NASA LOT# S5 AVERAGE 2.16

19. Resin Content, Pyrolysis, % 37.29 39. 41
CTH-14B 37.35 39.76
38.13 35. 46

AVG. 37.59 38.21

NASA LOT# 5 AVERAGE 37.90

20. Acetone Extraction, % 1.73 1.90
CTHM-18A 1.76 1.01
2. 54 1.35

AVG. 2.01 1.42

NASA LOT# S5 AVERAGE 1.71

21a. CTE, in/in oF with PLY . 00 .83
PTM-618B 1.03 -1.23

AVG. .52 -. 20

NASA LOT# S AVERAGE .16

21b. CTE, in/in oF Cross PLY 11. 4} 12.55
PTH-61B 11.69 4. 58

AVG. 11.55 a.57

NASA LOT# 5 AVERAGE 10.06

See Chart 21A-21B
U.S. Polymeric

A N Qs

Hamid M. Quraishi, Manager
Quality Assurance Department
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